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owais i Remington, Reports 


Here's how Remington-Peters engineers are 
using photography in continuing research pro- 
grams designed to bring you the finest center- 


fire ammunition made. 

Scientific photography has come a long way from the old 
box camera. Today, Remington-Peters research facilities are 
equipped with incredible space-age devices. Among them an 
ultra-high-speed stop-action camera that can capture an event 
at less than one-half-millionth of a second. Another amazing 
device is an X-ray system which photographs what happens 
inside a barrel when a rifle is fired. It can record events at less 
than eighteen-billionths of a second. These two systems were 


Bullet before firing. This first picture is an X ray, showing a Reming- 
ton 7mm Magnum awaiting ignition inside a Model 700 rifle, If you 
look closely, you can see the outline of the cartridge. 


Leaving the barrel. The last X ray shows a bullet departing the barrel, 
being pushed by the hot gases. At this critical point, accuracy is 
greatly influenced. Slight deflections, yawing or other abnormal con- 
ditions at the muzzle can be detected with this X-ray technique, 
which "sees" through the muzzle blast. 

used to get the pictures that you see on this page. 

These pictures are stoppers in more ways than one. The 
pictures are fascinating to look at, but they also contain im- 
portant information for our engineers, because they let them 
see and study what happens when a bullet is fired. They tell 
the engineer just when and how rapidly the bullet leaves the 
case, how it accelerates through the rifling and how well 
balanced it is as it emerges from the muzzle. All this, together 
with information on pressure, down-range velocity and accu- 


Our picture collection might help 
you collect more game. 


racy, creates a better understanding of ballistics. This in turn 
leads Remington engineers to develop those fine differences 
in our product that produce more reliable, accurate hunting 
performance. | 

Research of this type has helped Remington-Peters engi- 
neers design their big-game "Core-Lokt" bullets in four 
shapes—Soft Point, Pointed Soft Point, Hollow Point, Bronze 
Point Expanding—to meet different hunting requirements. It 
also helped in the development of the super-accurate "Power- 
Lokt" Hollow Point varmint bullets. And, of course, this is 
only one of the many types of research projects that are 
carried on at Remington-Peters. 

So don't just ask for "A box of cartridges" the next time 


Traveling down the barrel. The next X ray shows the bullet moving 
down the barrel at approximately 1900 feet per second. By relating 
the position of the bullet to a chamber pressure and time, Remington 
engineers get a better understanding of the dynamics of the firing 
cycle. This type of research leads to more uniform performance by 
the combination of primer, propellant and bullet—and hence better 
accuracy for the hunter. 


At the target. In this amazing high-speed photograph, a bullet is 
shown entering the hole made by a previously fired bullet. Now, that's 
accuracy. The rifle was fired from a machine rest. 


you go hunting: Ask for Remington or Peters brand ammuni- 
tion. You'll find a factory load in just about every common 
caliber. You might just happen to find that you're dropping 
more game with fewer shots. 

Remington Reports are based on facts documented by the 
people who design and make our products. To get a free 
folder to keep them in—and a free catalog—send a postcard to: 
Remington Arms Company, Inc., Dept. 343, Bridgeport, 
Conn. 06602. 


Remington, (ND PETERS 


Great guns deserve great ammunition. We make both. 


"Remington", "'Peters'', " Power-Lokt'' and " Core-Lokt"' are trademarks registered in the United States Patent Office. 
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DAP vinyl-paste Spackling Compound. 
Ready-mixed for faster, easier patching 
jobs. No mess or waste. Repairs 
plaster, wood and wallboard. Dries 
white. Sands smooth. Takes paint in 
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Incolac Primer-Sealer by DAP. Much 
more than just an ordinary primer. 
seals off tough stains such as creo- 


sote. Primes over ‘hot’ plaster, varnish 
and glossy surfaces. Dries flat white. 
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fixer. 


DAP Inc., 
Dayton, Ohio 45401 
Subsidiary of Atbaggrt. ec. 


Also available in Canada 
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Plymouth Cricket, 
with more room 
inside than Pinto, 
Vega or VW. It’s a 
very big little car. 
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Deft. The beautiful finish - 
for a beautiful finish. 


When it comes to wood staining and 
finishing, Deft has all the answers. Our 
products are all you need to make wood 
beautiful. And you can stain and finish in 
the same day! 

Deft's wood stains are packaged in 
either standard wood tones (nature's 
colors) or "right on" decorator colors to 
add zest to your color scheme. 

Your choice: vinyl wood stains—no 


mess—cleanup hands and tools with water. 


Or lacquer aerosol stains for hard-to-brush 
places, shading and toning effects. 

To protect wood surfaces use Deft's 
Interior Clear Wood Finish. Fast drying, it's 
non-yellowing and gives a bar top finish. 
Spray or brush on. 

Deft has five beautiful instruction 
folders all about staining and finishing 
wood. They're yours free. 

Just send a self addressed envelope 
stamped with 16€ postage to: 
the wood finish people 
DEFI J P.O. Box 3669, Dept. PS-1 
A Torrance, California 90510 
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AR guarantees 
its published 
specifications 


At Acoustic Research we believe 
that the publication of complete 
performance data on our high fi- 
delity components is obligatory. 
Otherwise, our guarantee would 
have little meaning. 


Find out just what AR guarantees 
that its products will do. Mail the 
coupon below, and detailed tech- 
nical literature will be sent to you 
free of charge. 


— — — — — ——! ——— Tu — — mr — — — — 


Acoustic Research, Inc. 
24 Thorndike Street 

Cambridge, Mass. 02141 
Dept. PS-12 


Please send measured performance data 
on AR products to 


Name 


Address 
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Ask any good mechanic. He'll tell you his 
CHANNELLOCK tongue and groovers 

are the handiest pliers he owns. Try one 
. . . you'll agree. A word of caution: be SURE 
you're getting the original, genuine 
CHANNELLOCK. It's the only tongue and 
groove plier with machined, smooth c-—-— Ë 
working, undercut channels that never jump Æ WY S 
out. Look for the CHANNELLOCK É >, Ñ 
trade mark on the handle. 

GET ALL THE FACTS. Send for our 
catalog... yours for the asking. 
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This 
valuable 
draftsman's 
equipment 


is given 
to you... 


i i 
ho 


Drafting is the open 
door to a key job 
in industry 


e The draftsman is the link between engi- 
neering and production. Hardly any 
project, big or small, gets “off the 
ground” before it comes from the 
draftsman's board. 


e° Look at the "Help Wanted—Draftsman” 
ads in a Sunday newspaper. They are 
evidence of the demand that exists for 
draftsmen in many technical fields. 


e No previous drawing skills are required 
to become a draftsman. 


e During more than sixty years, LaSalle 
has enrolled over 2,000,000 students 
for training in business and technical 
fields. A LaSalle diploma is a respected 
credential. 


e You owe it to yourself to find out now 
what LaSalle Drafting training can do 
for you. Mail the coupon today. 


when you train with LaSalle Á 
as a technical 


RAFTSMAN 


Learn at home in spare time. No previous skills required! 


VERYTHING you need to get 
j eee in the well-paid drafting 
profession — instruction and full 
equipment — is supplied to you by 
LaSalle. All you are expected to 
supply is an interest in technical 
subjects and the ambition to quali- 
fy for a bigger future. 

Draftsmen are always needed in 
America’s many industries. They 
are needed in aeronautics, in archi- 
tectural work, in electrical, mech- 
anical, and structural fields. 


Hardly a single new product or 
improvement or a building, bridge, 
or dam, gets under way without the 
skilled help of the modern drafts- 
man, 

Why don’t you get started in this 
busy field and prepare to earn big 
pay? LaSalle trains you by mail; 
experienced instructors start you at 
the beginning and give your work 
personal attention until your 
course is completed. The cost of in- 
struction is low, 


! Booklet gives facts on opportunities in drafting and describes LaSalle 
NOL, training. Mail coupon to LaSalle, 417 S. Dearborn, Chicago, Ill. 60605. 
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Economy is but one of the ad- 
vantages reloading offers the Amer- 
ican shooter. The pleasure of a fas- 
cinating hobby, plus "tailor-made" 
loads for your particular guns are 
equally important. Reloading allows 
you to shoot much more for the same 
cost. 

As no two fingerprints are the same, 
no two guns shoot the same. Factory 
ammunition, that shoots well in one 
gun, may not shoot as well in another. 
This is the primary reason that 
thousands of shooters begin reloading 
each year. 

When you reload with CCI primers, 
you get the added bonus of uniform 
performance, dependability and ac- 
curacy. Go ahead. Start handloading 
now and be sure and get the right 
start with CCI. 

FOR “PRIMER BOOKLET" 

SEND 25¢ TO: 


CCI OPERATIONS 
BOX 856 LEWISTON, IDAHO 83501 


Cos. 


Sporting Equipment Division 
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PS Readers Talk Back; 


Where you voice your 
views . . . and the editors 
do the listening 


Clearing up the snow 


“How to Beat Those Football Black- 
outs” [Sept.] says that a preamplifier 
could be used to clean away any traces 
of snow. I was told at a local electronics 
shop that the preamplifier would only 
amplify what the antenna is now receiv- 
ing. I was told that the primary value of 
a preamplifier would be to continue the 
same reception from the antenna to the 
set no matter how long the lead-in was. 
If this is the case. the preamplifier would 
not clear up the snow I am getting now. 

KENNARD JONES, Spokane, Wash. 


The amplifier does amplify everything 
coming to the antenna, but, as the article 
says, some snow may be due to transmis- 
sion-line loss. The amplifier will elimi- 
nate most of this, and thus eliminate 
some snow. 


Words from a looker and listener 


I wish to thank C. P. Gilmore for his 
informative column, “Look and Listen." 
I thoroughly enjoy his feature every 
month- not only because it keeps us hi-fi 
buffs up to date on new equipment, but 
also because of his honest and candid ap- 
proach from an expert's point of view. 

VINCENT MESSINA, Brentwood, N.Y. 


Hibachi hazards 

I was very pleased with the ideas in 
“No-Cost Vacation Shelters” [Aug.], 
but was appalled at the caption that said, 
*Hibachis made heat." Please warn your 
readers of the hazard of using hibachis 


or barbecues indoors for either cooking 

or heating. These devices give off deadly 
carbon-monoxide gas. 

M/Sgt. RALPH NEWMAN, 

USAF, APO N.Y. 


Whisky vs. whiskey 

I enjoyed reading “Those New Light 
Whiskeys" [Oct.], but I would like to 
point out one very significant error. The 
box “Your Quick Guide to Whiskeys and 
Liquors and How They're Made" says, 
“Tf whiskey is spelled ‘whisky,’ then it’s 
the liquor made in Scotland or Ireland." 
This is not so. The word whiskey comes 


from the Celtic word wisebaugh meaning 


"water of life." The English shortened 


the word to whisky. In Scotland it is 
spelled whisky. The Irish insist on in- 
jecting an “e.” The Canadians use the 
Scotch spelling, and most of us in the 
U.S. use the Irish spelling. I say most of 
us because some bourbon is still bottled 
under both spellings. 

Louis J. BALTZ, Hartford, Conn. 


It's all hooch to us. 


Replacement parts for appliances 


We were taken aback by “Shop Talk” 
[Sept.] in which Robert P. Stevenson 
discredits replacement-parts and inde- 
pendent repair-parts distributors by in- 
sisting on original-equipment manufac- 
turers. He implies that all replacement 
parts not offered by the OEM are of in- 
ferior quality. This is farthest from the 
truth. We have been manufacturers of 
replacement parts for over 40 years and 
therefore take exception to the article 
because it could impugn our reputation 
with our customers and the American 
public. 

RONALD E. BENNETT, President, 
The Westward Co., Detroit, Mich. 


Ironically enough, the so-called 
OE Ms for the most part use GE, Robert- 
shaw, Ranco, Mallory, Dole, and Good- 
rich as the very same sources of supply 
we independent distributors purchase 
from. 
ALBERT COHEN, Pres., Natl. Appliance 
Parts Suppliers Assn., Chicago, Ill. 


. . . Our company is the largest inde- 
pendent  manufacturer/distributor of 
non-original parts and we serve both 
OEM and non-OEM distributors. The 
statements in the column are a slur on 
many independent manufacturers and 
distributors who, more often than not, 
sell parts of equal or higher quality and 
generally with faster service. 

R. B. GOERLER, Pres., P-G Assco Corp., 

Huntington Station, N.Y. 


We're glad to give space to state the 
case for parts supplies from independent 
makers and distributors. 


Those factory manuals 

True, manuals are great ["Your First 
Car Tool: Factory Shop Manual," Oct.], 
but you brush off the special-tools bit too 
lightly! I know of one truly exceptional 
manual which assumes no special tools 
or mechanic-level knowledge. However, 
it's available for Volkswagens only: “How 
to Keep Your Volkswagen Alive," by 


Allstate Life Insurance Company 
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Allstate. The young man's life insurance. 


It's our "Money Back" Plan. $10,000 permanent 
insurance now—and we'll refund all your premium 
payments when you're 65. So simple that most folks 
can qualify without a doctor's office physical exam. 


You pay about 


If you're this age this much monthly 
20 This One 
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You're in good hands with Allstate. 
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PRESENTATION 
HUNTING KNIFE ` 


Hand-crafted carbon, — | 


molybdenum and 


^^ chromium steel blade. ' 
Rust and corrosion. 
resistant. Contoured, ` 


unbreakable ebony 
colored handle. Top 


grain, tanned leather ` 


sheath with blade 


- guard. Free-swing belt S| 


‘loop. Matching fillet ` 
knife also available. ` 


PRESENTATION — 


“SWEDE 45” — 


Swedish stainless steel fold- a) 
ing blade. Stays razor sharp ` 
yet may be resharpened quickly. ` 


Contoured, unbreakable ebony c 


|; ored handle. Knife has quick "take- 


downy, feature for fast cleaning. 


Send Wes or 1972 Catalog 
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John Muir. published by John Mouir, 
Box 613, Santa Fe, N.M. 
C. L. QUACKENBUSH, Alfred, N.Y. 


. I agree that the purchase of the 
factory manual is most helpful in main- 
taining your car. I have bought one for 
each new car, always at a cost of $5 for a 
complete and comprehensive manual. I 
recently purchased a Tovota Corona 
and. much to my dismay, found it will 
cost about $28 for a complete manual— 
consisting of five separate books. I feel 
this repair-manual arrangement is a real 
gouge to the purchaser. 

J. M. REILLY. Kirkland. Wash. 


. You fail to mention one serious 
drawback to this fountainhead of knowl- 
edge that has irritated me for years. Af- 
ter the manufacturer prints his manual 
covering a particular model year, there 
may be production-line changes in the 
car itself, or new repair procedures may 
be evolved to fix "bugs" that are subse- 
quently found in the original design. 

The manufacturers inform their deal- 
ers of these things by periodically issuing 
service bulletins. Despite the fact that 
these bulletins may make important 
changes in the original manual, it's im- 
possible to buy a subscription to them. 
Why? Im sure every car owner who is 
interested enough to have purchased the 
original manual would pay the price for 
a bulletin subscription. 

H. R. ROSENBLATT, 
Newton Center, Mass. 


Wrong ramp angle 
In “Safe Ramps for Car Work" [Oct.]. 
you show the 81l5-inch incline on the 
wrong side of the board. 
JAY JENSEN, Romeo, Mich. 


You're A The angle should rest 
flat on the ground as shown above. A 
few readers mentioned a tipping prob- 
lem. To guard against this, set the top 
of the ramp in a notch formed by step- 
ping back the upper frame 11% inches as 
shown. and then pin the ramps to the 
uprights. 


The Flying Rail 

It is unfair to the plane [“The Flying 
Rail," Oct.] and its designers to have the 
plane evaluated by a pilot who was un- 
willing to fly it. Reviewing a plane such 
as this without flying it is like reviewing 
a car without ever seeing it move. 

It is also a serious oversight to neglect 
mention of the Experimental Aircraft 
Association. It is unfair to your readers 
who might be interested in the Rail not 
tc be told about the EAA so they can in- 
vestigate it themselves. The EAA's ad- 
dress is Box 229. Hales Corners, Wis. 

J. O'CALLAGHAN, Northbrook, Ill. 


Author Ben Kocivar replies: "In the 
interest of accurate reporting, I could 
not ignore the fact that I aborted the 
flight. But since the only people who 
had flown the ship at the time were the 
fwo creators. I think we recorded their 
reactions in detail. We provided per- 


formance and recommended flight pro- 
cedures as well as the reaction of the 
FAA inspector on the assignment." 


Thinks our dome's tops 
Here's a picture of my combination 
use of your modular swimming pool 


[“Swimming Pool Stacks Away,” Apr. | 
and geodesic sun dome [plan 5519, $5]. 
The dome was built to the exact diameter 
of the two-by-six lip around the top of 
the pool, using the formula provided with 
the sun-dome plan. The dome is securely 
attached to the pool frame. But it can be 
lifted off during midsummer swimming. 
The “greenhouse” warming effect of the 
sun dome has added about two months to 
our swimming season here in Idaho. 
Thanks for the excellent plans. 

L. F. Morrow, Idaho Falls, Idaho 


Clarifying wheelspin control 


I was aghast reading a blatant error in 
an otherwise good article, “Before You 
Buy a 72 Car" [Oct.]. PS lists only two 
cars out of 46 to have any kind of wheel- 
spin control (or limited-slip differential). 
This is not true. All four U.S. car makers 
offer this to their customers. 

ANTHONY ZASADENY, Chicago, Ill. 


Wheelspin control refers to Buick’s 
exclusive MaxTrac option that prevents 
rear wheels from spinning during accel- 
eration. With today's quiet and power- 
ful engines, PS' auto editors feel that 
many drivers are unaware when rear 
wheels lose traction until it is too late 
to make a correction. Unlike MaxTrac, 
limited-slip differentials permit rear 
wheelspin. 


Homemade or handmade? 

The Knifemakers Guild [“Shop Talk," 
Oct.] is a group of professional knife- 
makers who make knives for sale. All 
make their own blades. These handmade 
knives are generally priced above $40. 
Associate membership in the Knifemak- 
ers Guild is open to anyone interested in 
handmade knives. Voting membership 
is available only to men who make hand- 
made knives and have a catalog or bro- 
chure to send to the public on request. 
"Homemade" when used to describe a 
knife generally connotes the work you 
might expect from a 13- or 14-year-old 
boy. The proper term for these knives is 
handmade or, if the work is done to a 


customer's design, custom-made. 


A. G. RUSSELL, Fayetteville, Ark. 


Want to get something off your chest? 
Write “Readers Talk Back," 
Popular Science, 355 Lexington Ave.. 
New York, N.Y. 10017. 


(An informative advertisement and a free offer) 


‘lake this simple quiz to see if you need this book. 
Ihe wrong answers could cost you money. 


L THE CHIEF DIFFERENCE BETWEEN A STANDARD AND INTERMEDIATE SIZE CAR IS: 
DJ 500pounds c $200-$300 Standard is approx. 12" longer 


2. YOU NEVER GET YOUR MONEY OUT OF AIR CONDITIONING WHEN YOU TRADE OR SELL: 
O True g False 
3. ALARGER, OPTIONAL ENGINE COULD BE WORTH THE EXTRA COST IF YOU: 
O Driveincity traffic — DJ Drive with air conditioning (9 Drive in hilly country 
4. THE PRINCIPAL ADVANTAGE OF DISC BRAKES OVER DRUM BRAKES IS: 
DJ Better stopping — DJ Longer wear 


5. AUTOMATIC SPEED CONTROL CAN: 


[J Saveongasoline ° DJ Earn lower insurance rate 


We Listen. In the next 12 months, 10 
million Americans will buy a new car. 

For most, that car — next to the house 
they bwy — represents the biggest purchase 
of their life. If you're one of those people 
—and you had difficulty answering any 
or all of the questions above — you re not 
alone. Most people can t. 

Today, with more than 4o different 
makes of domestic and imported cars on 
the market, with 400 different models 
and literally thousands of equipment com- 
binations, buying a car can be pretty 
complicated. 

Which is why Ford Motor Company 
has written a 144-page book called, “Car 
Buying Made Easier’ And why over 
175,000 pese have written for it. 

And if you plan to buy a new car in 
the year ahead, chances are you'll need 


it. Best of all, it's free. 


THE BOOK NEEDED WRITING, 
IS IT BIASED BECAUSE 
FORD WROTE IT? 


To a degree — yes. 
As Ford Motor Company, we must 
confess a preference for our own products. 
But to minimize the problem, we pur- 
posely divided the book into two sections. 
. The information in the first section of 
the book applies to cars in general— 
Chevrolets, Plymouths, Cadillacs — as well 
as Lincolns, Mercurys and Fords. 
ANSWERS: 
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SECTION I 
How to buy the right car — 
even if it isn't one of ours. 


Section I of "Car Buying Made Easier" 
is devoted to helping you determine the 
right car for you. 

It covers subjects like these: 


* Compacts vs. subcompacts — what are the 
real differences? 

* How to buy only as much engine as you 
really need. (The range includes everything 
from so cu. in. "fours" to 500 cu. in. V-8s.) 
+ What you should know about axle ratios. 
(The right one can improve gas mileage.) 

And so it goes, page after page. 


SECTION II 


A guide to 1972 
Ford Motor Company cars. 


Section II is the "biased" part. It deals 
exclusively with Ford, Lincoln, and 
Mercury automobiles. It offers important 
facts, figures and specifications you need 
to know. We wrote it because, frankly, we 
want your business — and we figure a little 
information might just do the trick. 

We have confidence in our products. 
We believe that if you become a smarter 
car buyer, well get our share of the busi- 
ness — and then some. 

Do write for the book. While you're at 
it, let us know what's on your mind. Tell 
us how we can better serve you as a 
company. 

We listen. And we listen better 


FOR YOUR FREE BOOK, WRITE TO: 
Ford Motor Company Listens 

P.O. Box 1958 

The American Road - 62 


Dearborn, Michigan 48121 
| 1. Check this box if you'd like to have a Ford DJ 
|  oerL-ML) dealer telephone you 
2 O Check this one if you want to be left alone with 


your book We promise to leave you in peace 


NAME i 
(PLEASE PRINT) 
ADDRESS m 


CITY 
STATE 


PHONE 


DECEMBER 1971. |.9 


Look 
and 
Listen 


. . . What's new in 
electronics for your 
home entertainment 


By C. P. GILMORE 


Color it colorful 

About a year ago, a team 
of European inventors dem- 
onstrated the amazing 
Teldec disc, which is super- 
ficially similar to a phono- 
graph record. But the disc produced 
black-and-white television pictures in- 
stead of music [PS, Jan. '71]. Now, 
the same group has done it in color. 
The new system, recently shown in 


= 


CATERINA VALENTE 


Berlin, has undergone other changes 
since we last reported on it. Disc size 
will be 8.27 inches, giving you five min- 
utes of playing time. Your fingers never 
touch the disc; slip the record—in its 
envelope—into a slot. The machine ex- 
tracts the disc, plays it, and puts it back 
into the folder. 

Teldec also announced an automatic 
changer (top photo). Insert a car- 
tridge (above) and the machine extracts 
records from their sleeves and plays 
them one by one. The company claims 
an astonishing disc-changing time of 
one-half second. As usual with home 
video playback systems, both production 
schedules and price have slipped. De- 
livery is now scheduled for mid 1973 
(instead of '72) and prices for single- 
play and changer models are now esti- 
mated at $200 and $400, up from $120 
and $240. Demonstrations are promised 
for New York sometime in the next few 
months. I'll be there, and will have more 
to say then. 


Ho hum, another delay 

Wondering whether the age of home 
video recording is ever going to dawn, 
what with squabbles over standardiza- 
tion, delays, and rising prices? Now 
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you've got something else to worry about. 
Most of the machines produced so far 
contain small TV transmitters to supply 
the right kind of signal to the TV input. 
The FCC has decided that most of these 
transmitters exceed permissible RF ra- 
diation limits. So most companies are 
now back at the old drawing board, try- 
ing to work out this latest snag. And all 
those optimistic marketing plans—al- 
ready much revised—will be delayed 
once again. 


Who's confused? 
You may remember that last month I 


reported here that the giant European 
Philips company would demonstrate a 


video disc soon. Well, it did. Only it 


turned out to be a magnetic tape car- 
tridge and player instead. A little trap- 


door in the player raises to accept a 
cartridge which has video tape sloping 
down across the business end. The com- 
pany, trying hard to make its video cas- 
sette the world standard—as it has done 
with its audio cassette—says the play- 
back units will be on the market in mid 
1972, selling for about $1,000. 

And so another formidable contender 
enters the already crowded home video 
recording field. 


Four-channel-disc derby 

Score one more point for CBS. La- 
favette Radio has announced that it will 
start selling CBS-licensed four-channel- 
disc decoders by the end of the year. 
CBS is planning to have 30 four-channel 
discs on the market by that time, featur- 
ing Johnny Cash: Barbra Streisand; 
Percy Faith; Jim Nabors: Blood, Sweat, 
and Tears; Leonard Bernstein; Andy 
Williams; Janis Joplin; Simon and Gar- 
funkel; and other CBS superstars. 


Response of TDK C-60 vs. new C-120 cassette (hook at low end is quirk of machine) 


ram 


20 Hz 100 Hz 


If you've used C-120 cassettes—the 
kind that contain two hours of playing 
time—you know they can be bad news. 
'Their superthin tape has a tendency to 
jam. The skimpy oxide coating is noisy 
and gives poor frequency response. 
Now, TDK says, a new age has dawned. 
The Japanese firm has introduced a 
new C-120 cassette that it claims won't 
jam. And its frequency response is sup- 
posed to be excellent, too. 

I can't comment on the antijamming 


Tee T LET 1 
ll C TITF—LLLIHIL 
Aart 
SATE nn ois 
DATEI EEHIL LllHl 

CoC 
i 


1 kHz 10 kHz 


properties except to say that I've had no 
trouble with the sample I received. 
But I can confirm the frequency-re- 
sponse claim (see my curves above). 
The extended range doesn’t come free: 
It is purchased at the cost of lower out- 
put. The new tape delivers 2.5 to 4.5 db 
less output (depending on machine) 
than the C-60 SD cassette. TDK says 
now that it has learned to handle thin 
tape, 1t will soon release an unprecedent- 
ed C-180 cassette, |^ Eli 


20 kHz 


How to get your money's worth 
when you buy a portable radio 


| Know whot you wont to heor. Believe it or not, Look for bottery_plus plug-in, Why two-woy 
portable radios have gone woy beyond AM lš power? You'll be surprised how often you need the 
— and FM. Now you can hear fire calls, marine calls, plug ...because most portables are used as much in 
weather forecasts, emergency radio and aircraft the home as they are outdoors. (But when you are 
transmissions. The big set below has all these, outside, every GE has battery-saver circuitry to 
plus 6 world-wide shortwave bands. make batteries last longer.) 
Turn the dial across all the stations. It's a Try this listening test. Find your favorite station 
ESI simple little test: the more stations you hear clearly, m and turn up the volume. Can you hear the music 
the better the radio. and words clearly...or do they sound fuzzy? 
Give it a few knocks. Does it sound solid? Will Know what features are available. You'll be 
NH it take plenty of rough handling? All GE "n flabbergasted by the features on GE portables. 
portables are made to withstand our special drop — Ask your GE dealer to show you push-button 
lest: they must operate after being dropped on all controls, tuning meter, squelch control, battery 


6 sides from 2'/2 feet onto a steel plate. recharger, pre-set tuning, even table radio styling. 


2) i$ - 3 


-. Model P2860 


. Model P4990 
Less than $170* 


For your nearby participating GE dealer; call free: 800 243-6100 (Conn.: 800 942-0655) 


'Consult your dealer for his actual price, *Excluding Alaska and Hawaii 
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Here's how industry is stretching our shrinking 
metal supplies—and saving you a pot of money 


By JOHN R. FREE 


A auis metals are skin deep these days. You'd have diffi- 
culty spotting them, but more and more products in your 
home and car and in industry are clad metal—layers of 
two or more metals permanently bonded together. 

Manufacturers aren't trying to fool you. 'Two metals 
may be better than one in many applications. Clad a 
thin copper layer to stainless steel, for example, and you 
have architectural sheeting with great strength and the 
red metal's warm luster. 

Dimes and quarters in your pocket illustrate a more 
pressing reason for the clad-metal trend. Faced with a 
critical silver shortage several years ago, the U. S. turned 


Noiseproof blast chamber deep within a granite hill is used by to coins made with a cupronickel alloy bonded on a 
Du Pont for the explosive bonding of dissimilar metals. copper core. These have the feel and silver-like glint 
Continued 
DETONATION 
SEE 


EXPLOSIVE 
CLAD | 


aa 
Flash of sheet explosive slamming metal together is captured by Jet of surface impurities is forced from between the metals as the 
high-speed photo. Bonding technique works with most metals. sheet explosive permanently fuses their atoms together, 
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Roofing can stretch copper supplies when stainless steel is bonded to the weaker metal. 


Thin copper layer bonded onto aluminum 
can be íormed to any diameter desired. 


you associate with high-denomination 
coins, but retain the density and elec- 
trical resistivity needed to make vend- 
ing machines cough up candy bars 
and coffee. 

By cladding two grades of silver 
alloy, the silver content of half-dol- 
lars is lowered. The new coins have 
freed over 1.7 billion ounces of silver 
for critical applications in the photo- 
graphic and electrical industries. 

Now, other metals—copper, nickel, 
chromium—are in short supply and 
becoming expensive. France, for ex- 
ample, has switched to clad-metal 
five-franc coins to conserve Europe's 
dwindling nickel supply. 

Hunger for copper. We're devour- 
ing copper from the world's sources at 
a pace that has some experts referring 
to it half-seriously as a "precious 
metal." Within 30 years, if develop- 
ing nations expand their use of copper 
to match U. S. consumption—18 
pounds per capita—the world demand 
will be 11 times today’s rate. Much 
of the copper today—nearly one bil- 
lion pounds annually—goes into build- 
ing wiring, with U. S. construction 
using about 50 percent of this. 

Copper-clad aluminum wire has 
been introduced by several compa- 
nies. This wire, 10 percent copper on 
a 90 percent aluminum core, weighs 
much less than solid copper wire and 
is 15 percent cheaper. However, at 
power-line frequencies (60 and 50 
Hz) a thicker gauge is needed to carry 
the current handled by solid-copper 
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Munching of cable shields by rodents is 
stopped with copper-clad stainless steel. 


wire. Builders are also switching to 
solid aluminum wire, which requires 
a still larger gauge. 

Anticipating a 30 percent drop in 
copper imports, and an improved bal- 
ance of trade, Great Britain is adopt- 
ing clad wire for all house wiring. But 
in the U. S., the wire has just been 
introduced, and is now gradually find- 
ing acceptance. In Chicago, for ex- 
ample, a 5,000-house project is going 
up with copper-aluminum wiring. 

Other uses of clad aluminum wire, 
developing for several years, are as 
magnet wire for TV yoke coils and 
motor windings, and RF coaxial 
cables, used in cable TV transmission. 

And in your car. If you buy a ’71 or 
"72 car, the battery cable may be 
copper-clad aluminum. Auto makers 
are also turning to clad metals for 
decorative trim. 

Chrome-stainless trim accelerates 
body corrosion thousands of times 
due to the galvanic (electrical) action 
between the chrome and carbon steel 
in the car body. By substituting a 
stainless-steel/aluminum-clad trim, 
the interior aluminum of the clad acts 
as a sacrificial metal, corroding in- 
stead of the car body. 

Thermostat metals—clad layers 
that convert heat into motion because 
of unequal thermal expansion—are 
widely used in cars (cigarette light- 
ers, automatic chokes, pressure and 
temperature indicators, etc.), but 
amount to less than a pound of metal. 
Because of the huge volume in the 


auto industry, major clad-metal pro- 
ducers like Texas Instruments are 
seeking further applications. 

Brake tubing with a stainless-steel 
core (to prevent corrosion), for ex- 
ample, could give auto makers a 
safety bonus. A copper-nickel oil 
cooler is also under consideration. 

A side benefit of clad wire may be 
a drop in unsalvaged vehicles scar- 
ring the landscape. Crushing a car 
into a bale for recycling generally re- 
quires removing enough copper to 
bring its scrap content to 0.15 percent 
or less. Radiators, generators, and 
starters—easily removed-stil leave 
too much copper (about 0.40 percent) 
dissolved in the melt. A switch to 
copper-clad wiring could lower the 
copper content in your car 75 percent, 
simplifying recycling. 

Clad’s everywhere. Combining 
stainless steel with aluminum or cop- 
per provides cookware that’s easy to 
clean and heats evenly. No mono- 
metal could do both jobs well. Other 
widespread clad-metal uses: stainless 
steel bonded to zinc for steam-iron 
sole plates, and heat-exchanger tubes 
in water coolers and freezers. 

Brass bonded to low-carbon steel is 
being adopted for electrical fixtures 
and builder’s hardware; it has the 
look and feel of brass, yet it costs 
less. Copper-clad stainless-steel cable 
shielding is being adopted for buried 
electrical and communications cable; 
unlike bronze-alloy shielding, which 
has been widely used, the clad metal 
cannot be damaged by gophers and 
other rodents. 

Getting it together. Strip rolling 
dissimilar metals together under heat 
and pressure is the most widely used 
technique for manufacturing clad 
metals. For the metals to bond prop- 
erly, however, the contact surfaces 
must be very clean. Sometimes the 
bonding takes place in a vacuum or in 
an inert gas after cleaning. 

A more spectacular manufacturing 
technique is used by Du Pont: explo- 
sive bonding. Huge slabs of sheet 
explosives are used. Force from the 
precisely controlled explosions are di- 
rected onto a thick metal slab, metal- 
lurgically bonding (fusing its atoms) 
to a dissimilar metal slab. 

Later, the permanently clad plate 
can be hot-rolled to any desired gauge. 
The explosive force of the metals 
coming together instantly rips off sur- 
face impurities, forcing them from 
between the metals as a high-velocity 
jet. 
We've described only a few of the 
growing applications for clad metals 
and two techniques for making them. 
You may never spot them, but the 
skin-deep clads are saving you money, 
and stretching the world's precious 
supplies of metals. 
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Recreation 
Roundup 


...on the go with PS 


By HERBERT SHULDINER 


Now—a GM íront-drive motor home 

Last spring, I attended a Chevrolet 
preview of recreational vehicles at the 
GM proving grounds in Mesa, Ariz. 
The reason for the dazzling array of 
futuristic campers and motor homes, 
said Chevy, was to stimulate the think- 
ing of RV makers, not to put GM in the 
RV business. 

But we've learned since that another 
GM division is now testing a front-drive 
motor home built on a Toronado chassis. 
Industry sources tell us you'll be seeing 
it next December at the RVI Show in 
Louisville, and it will go on sale in Jan- 
uary 1973 at GMC dealers. 

GM will build the exteriors of the 
motor homes only; a Michigan motor- 
home builder will do the interiors for 
them. 

GMC is also looking at a mini motor 
home built on a van chassis as another 
RV it would sell through its dealers. We 
also hear that GM is considering offering 
the RVs through Chevy dealers eventu- 
ally, making an all-out effort to take the 
thunder away from Dodge and Ford, 
which have had better luck in this field 
up to now. 


The electri 
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Have you noticed the tremendous 
growth in the variety of cold-weather 
sports clothing over the last decade? 
Today it's possible for every outdoors- 
man—even a cold-blooded type—to en- 
joy skiing, snowmobiling, and other 
winter activities in perfect comfort, re- 
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Super-sled makes going downhill a whiz 
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The SPV (Super Performance Vehicle) puts the skids to you as steel 
runners never could. The deep-molded running surfaces have narrow 
inner grooves for planing even on light snow, and wide outer tracks to 
keep it stable during the run. Levers on each side allow you to steer, 
slow down, or stop. The 11-pound sled is 24 by 42 inches and 814-inches 
deep. It's made by Wooster Ltd., Wooster, Ohio 44691, and costs about $25. 


gardless of what the thermometer says. 

One of the latest items to come on the 
market is the Lectra-Shirt—which is 
practically a portable electric blanket. 
I tried out one of these shirts last winter 
in the Rocky Mountains and it proved 
to be extremely cozy on frigid snowmo- 
bile trips. 

You'll find the wool shirt is warm of 
itself, but when the thermometer dips, 
you just slide two alkaline batteries into 
a pouch that's clipped onto your belt 
(photo below, left) and an element in- 
side the shirt starts radiating a comfort- 
ing warmth. The shirt is made by Time- 
ly Products Corp., Fairfield, Conn., and 
costs $30. The company also makes bat- 
tery-heated mittens and socks. 


Racer's edge on comfort 

Mario Andretti recently acquired the 
new Winnebago Chieftain you see here 
parked in back of his racing car. He 
plans to use the motor home for slowing 
down and relaxing between runs in his 
racer at tracks where scanty rest facili- 
ties are available to drivers. 


Hertz now renting motor homes 

The nation's largest rent-a-car com- 
pany is now offering something more 
roomy —motor homes you can rent by the 
day or the week. Drop in on Hertz ard 
you can start out on your travels in a 
Boise Cascade Mini-liner (on a van 
chassis) or in a 23-foot Lifetime Premier. 
Either will sleep a group of six. 


Things to write for 

The Science Travel Guide by Dr. Fred 
W. Decker is a handy way to locate the 
outstanding scientific and technological 
museums in the U.S. and Europe. It 
also lists auto, rail, and maritime exposi- 
tions. You can get a copy for $2.20 pp. 
from O.S.U. Bookstores, P.O. Box 489, 
Corvallis, Ore. 97330. 

Makens Guide to U.S. Canoe Trails 
lists thousands of miles of portage trails 
on about 900 rivers in 49 states. It's 
available from LeVoyageur Publishing 
Co. 1319 Wentwood Dr., Irving, Tex. 
75060, for $4.95 (add 20 cents sales tax 
if you live in Texas). 

Interested in an electric-starter kit 
for your snowmobile or ATV? Write to 
Sno-Start, Inc., Box 216, West Branch, 
Mich. 48661, for their new catalog. 

Two new exciting snowmobile films 
for club showing can be obtained from 
Polaris Industries. Write to Donald L. 
Ressler, 1225 N. County Rd. 18, Minne- 
apolis 55427, for a booking. 


Motorcycle registrations climb 

The Department of Transportation re- 
ports that an estimated 478,700 new mo- 
torcycle registrations in 1971 will bring 
the total of these vehicles in the U.S. to 
3,293,400 by the end of the year. Cali- 
fornia leads this two-wheel parade with 
644,000 motorcycles registered. Michi- 
gan 1s next with 187,200. 


Smile when yOU 
callita little truck 


America's number-one selling im- 
port truck, Datsun's “Li'l Hustler", may not 
look as big as you expect a truck to be. But 
it's a half-ton pickup, just like the ones that 
look bigger. And at an economy price, it 
comes with a rugged 6-foot steel bed, tie- 
down hooks, heavy-duty whitewall truck 


tires...everything you need for just about 
any job you have to do. 

So remember, it's alright to call it 
little" when you're talking to your accoun- 
tant. But watch your language when you're 
around the truck. 

Drive a Datsun...then decide. 


FROM NISSAN WITH PRIDE 


IE 


€ 


Jaguar's wide stance and extra-wide radials 
give it the look of a big-pawed cat. 


Luxury Cars for the Individualist: 
CITROEN DS-21 * JAGUAR XJ-6 * MERCEDES-BENZ 250 


These cars offer sharp 
contrasts in make-up and 
performance, but each has 
something very special 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 
PHOTOS BY A. J. HAND 


Looking for a car that goes beyond 
what Detroit can offer—regardless of 
price—from safety, luxury, and speed 
to economy, ride comfort, traction, 
and off-road mobility? Then these 
cars will interest you. One is French, 
one British, one German, and they 
could hardly be more different. 

The French Citroén is designed for 
the ultimate in ride comfort on the 
worst roads as well as the best. An- 
other objective was exceptional fuel 
economy, and to combine sustained 
high speeds and low fuel consump- 
tion, they built a wind-cheating body. 
Say what you choose about the way 
it looks—it does the job. 

The English Jaguar is a sports 
sedan, powered by a go-to-market 
version of the twin-cam six that pro- 
pelled Jaguars to victory at Le Mans 
five times. It's designed as a high- 
performance car with all the luxury 


Fi. 1.474. and quietness of a town carriage. 
| GE PLE ING Ys LER ARE The German Mercedes-Benz excels 
Citroén snubs all styling trends, but shape assures low wind noise and low drag. Continued 


18 | POPULAR SCIENCE 


(01971 R.J. Reynolds Tobacco Company, Winston-Salem, N.C. 


25 mg."tar, 15 mg. nicotine av. per cigarette, FIC Report AUG. 71. 


Mercedes-Benz goes through lane change in 
perfect balance, with slightly higher slip 
angles in front tires than in rear. All slip 
angles are commendably low, and car is 
“steered” through the grid, rather than 
“aimed.” Control is always secure. 


Wr E | 

DS-21 engine is positioned behind the Ci- 
troén's front wheel axis, with spare wheel 
above fresh-air duct to the radiator. Service 
accessibility is a problem. 


Citroen brakes are so well balanced that 
front wheel locking precedes any hint of 
rear-wheel lockup. Brake proportioning is 
controlled by suspension self-leveling fea- 
ture worked by central hydraulic system. 
20 | POPULAR SCIENCE 
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Citroen displays strong understeer, with 
high slip angles on the front wheels, while 
the rear wheels simply trail. Rear view of 


Jaguar tended to break loose at rear end 
under high lateral g-forces despite enorm- 
ous tire-footprint area (note slim tires on 


A, ^ 
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XJ-6 twin-cam head has plugs on top, but 


coil, distributor, and oil filter are not so 
easy to reach. Care for detail is evident in 
wiring, piping, and plumbing. 


Citroen's fuel economy is phenomenal, giv- 
ing better mileage at constant 45 mph than 
such small cars as Ford Capri and Plymouth 
Cricket. Body design permits low fuel diet 
of the DS-21 at sustained high speed. 


us Ua. 
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the French car shows some rear-end roll 


oversteer caused by camber-angle changes 
resulting from body roll. 


couldn't match the speed of the other two 
cars in the PS lane-change test. 


maintenance points is a cinch 
on the 250, despite cramming of power 
steering, power brake, and A/C units under 
the hood of the Mercedes. 


in so many ways that it can only be 
described in general as superlative 
automotive value. 

What they have in common are 
high price tags, spanning the Pontiac 
to Cadillac range. They have com- 
pact exteriors, roomy interiors with 
super-deluxe seats, four-door conve- 
nience, and useful trunks. By weight, 
they'd fall in the intermediate cate- 
gory of U.S. cars. 

Citroën is fantastic. This car is al- 
most weird, it's so different from a 
conventional automobile. Its con- 
trols are so unusual, you need a thor- 

Continued 


People pay alot of money to these men. 
. You can be one of them soon. 
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Home Appliance 
Technician. 


hit Conditioning 
Refrigeration Technician. 


sional instruction, tools and test equipment, 
the kind of equipment you’ll be using on ac- 
tual jobs. It makes home training practical 
and more fun. And you get to keep all of the 
tools and equipment. 

Choose the kind of technician you want 
to be. Then mail the card for free color cata- 
log. No obligation. No salesman will call. 


Electronics Technician. Automotive Technician. 


You know what technicians charge to re- 
pair your TV set, your car, refrigerator or 
washing machine. The men who can do the job 
— and do it right— get paid very well indeed. 

Join them! Be a technician and let people 
pay you for a change. 

National Technical Schools will train you 
at home the proressiona! way — with profes- 


NEW! 3 - x 

Solid State MP - 
Color TV j" 

315 Sq. | In. 2r 


NTS Electronics 
Division 

Multiply your income 
with space age skills in 
Computer Electronics. 
Color TV & Radio Serv- 
icing, Automation / In- 
dustrial Electronics or 
Electronic Communica- 
tions. Courses include 
valuable kits such as 
315 sq. in. Solid State 
Color TV, Solid State 
B&W TV, 2-way Radio 
Transceiver, Compu- 
Trainer, Oscilloscope, 
and more. Check card 
for new FREE Color 
Catalog, complete de- 


NTS Mechanics 
Division 

NTS puts you into 
America's #1 industry 
fast. Start earning al- 
most as soon as you 
begin. You get 60-piece 
socket wrench and tool 
set with case and pro- 
fessional diagnostic 
test equipment. Plus 
bonus "hot shop" les- 
sons. Check card for 
new, free color catalog, 
complete details on all 
four courses and equip- 
ment. 


NTS Air-Conditioning/ 
Refrigeration, Heating 
Division 

Install and maintain to- 
day's complex air-con- 
ditioning, refrigeration, 
and heating systems. 
As an NTS master tech- 


nician you can handle | 


any job. Or you can go 
into your own business. 
"Project Method’’ 
makes your training in- 
teresting with all new 
Hermetic Analyzer, 
tester, and other valu- 
able instruments. Send 
for new catalog. Check 
card today. 


NTS Home Appliance 
Division 

Boost your income, 
build a new career, 
start a business of your 
own. Learn the profes- 
sional way to service 
ranges, washing ma- 
chines, dryers, home 
air-conditioners, and 
other appliances. We'll 
supply everything you 
need, including the 
New Exclusive Circuit 
Trainer, 4 in 1 Appli- 
ance. Tester and com- 
plete set of fine hand 
tools. Check Card. 


tails. High School at Home. Ac- 
credited programs. Every- 
w thing included in one low 
tuition, Check special box on 
card for free catalog. 
Classroom Training at Los 
Angeles. Train in sunny Cali- 
fornia. NTS occupies a city 
block with over a million 
dollars in training facilities. 
Check box on card. 


NATIONAL Cs» SCHOOLS 


APPROVED FOR VETERANS 


Accredited Member: National Association of 
Trade & Technical Schools, 
National Home Study Council. 
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FOR FREE 
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ough briefing on operation before you 
can even start it. 'The starter is not 
worked by the key, but by the control 
stalk for the semiautomatic four- 
speed transmission. The brake “ped- 
al" is a small button with next to zero 
travel—deceleration depends simply 
| on pedal pressure. Power assist does 
— .—sa i M the rest. The brakes are also the most 
" Jdillllil! EBENE [ade-free we have ever tested. 
Citroén cockpit has a busy look. The con- A one-spoke steering wheel BIVES 
| -—- BÉ trols are unusual, but everything works the minimum instrument obstruction. 
DS-21 has cavernous trunk with 23.5-inch way it's intended to. Speedometer has stop- And handling is outstanding. It. is 
liftover height. Trunk lid is so hinged that, ping distances marked on dial. even more surprising to find such ex- 
when open, it won't block rear view. ce Tam cellent road-holding and high steering 
T: precision in this car because of its 
| ultrasoft ride. Its high-speed maneu- 
bap A verability is all but unequaled among 
| ../BBBO'-- JEO) beds cars in its size and weight class. Pow- 
~ me, cr steering is standard. 
JB The Citroén has no springs, but 
rides on four air/oil suspension units 
that also provide automatic level con- 
trol, and enable the driver to select a 
ground clearance of 314-11 inches. 


MO. xu 


"a Ven — is vei? one aR are ome has omg yam. Gauges are Combined with front-wheel drive 
at, with only a 23-inch liftover height. Gas acked u warning lights; fuses, wiring, | | s à 
tanks are in fender. spare wheel is stored and bulbs ear be checked by removing des and large wheels, that gives the Cit- 
underneath the floor of the trunk. screws and folding center panel. roen a large measure of off-road mo- 
| — Mn Sa — . bility as well as superior traction, 
Sea sa = controllability, and safety under low- 
| friction road conditions. It does not 
fall far short of dune-buggy rough- 
terrain capability, despite its incred- 
ible 123-inch wheelbase. 

Study the test results to get the 
picture of how this car performs. 
Other points to note: 

Seats lean back and the whole seat 
can be tipped back into a reclining 


4 1 
E i = 1 = 
ar i og | T. 


Mercedes-Benz trunk has most space but Mercedes cockpit has orderly look, with 


x 


position. All seats are “overstuffed” 
highest liftover (27.5 inches). High rear sill ^ instruments and controls easy to read and and floor mats rest on two inches of 
adds to torsional strength in unit-construc- reach. But small controls are poorly identi- foam rubber. The engine intrudes 
tion body—a primary need. fied, operation not obvious. Continued 


NOISE-LEVEL TESTS 


We measure interior noise in decibels 
under three sets of conditions, on 
three different scales. For quick read- 
ing of the results, we give you only 
the A-weighted scale, which is most 
like human hearing in overall sound 
pickup. A decibel difference of one or 
two points is perceptible to a driver; 
five points make enormous difference, 
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itroéen Mercedes- 
Benz 
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aguar 

Citroén seats recline. Floor is flat and has Jaguar seats probably cost more than the 

Z rough thick padding. Rear-seat dimensions are so best furniture in your living-room. Front 

road generous they were comfortable for our armrest is part of console and covers a 
six-foot-four photographer. storage bin. Seat backs have pockets. 
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The colder it gets, the better youll like it. 


You'll appreciate the 30 below. : Palladiums. Th. 
Champion Gold Palladium In addition, this little more. But they 
spark plug most when the . Champion gives extra offer more too. 
temperature plummets. The protection against stalls and They conquer cold. 
reason is our unique small- false starts —fights off RO 
diameter Gold Palladium low-speed fouling deposits. f DABLE 
center electrode. It’s And it gives these + CHAMPION 
specifically designed to give benefits longer. ES puos 3 
fast, sure starts—even at Champion Gold Toledo, Ohio 43601 


20 million people have switched to Champion Spark Plugs. 
The brand with Gold Palladium design. 
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How other cars have fared in 


RD 


CHEVROLET 
MONTE CARLO 
FORD 

THUNDERBI 


Accel. 0-60 


Accel. 0-80 
Accel. 25-70 


Lane change 
Slalom 

Fuel (mpg) 

Noise (60 mph) | 
Price | 
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uu mbsuomo 
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OLDSMOBILE 


TORONADO 


PEUGEOT 
504 


our tests 


How PS tests cars—and what the tests show 


Brake test shows a car's ability to stop 
from 60 mph without wheel locking. 


Test is first made with cool brakes, then 


repeated after 10 warmup stops from 
60 at one-minute intervals with 0.5g 
deceleration. First test shows braking 
the second, 
Excessive pedal pressure indicates fade. 
Excessive distance indicates fade, in- 
cipient or partial locking, or combina- 


capacity, balance; 


tion of both. 


Acceleration test at 0-GO mph shows 
a car's ability to reach cruising speed 
The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 


from standstill, 


Al Ground clearance 
A2 Front leg room (max.) 
A3 Front head room 

A4 Rear head room 

A5 Rear leg room (min.) 
A6 Wheelbase 

A7 Height 

Bl Width 

B2 Length 

B3 Front track 

B4 Rear track 

B5 Front hip room 

B6 Rear hip room 


D ent (cc) 


Displacement (cu. in.) 
Compression ratio 
Carburetion 

Hp (gross) @ rpm 

Torque (gross) @ rpm (lbs.-ft.) 


Transmission 


Axle ratio 

Tires 

Tire size 

Turning diameter (ft.) 
Turns, lock to lock 
Brakes 

Fuel tank (U.S. gal.) 
Trunk room (cu. ft.) 
Curb weight (Ibs.) 


TEST RESULTS 
Acceleration 0-60 mph 
Acceleration 0-80 mph 
Acceleration 25-70 mph 
Braking 60-0 (cold) 

Pedal pressure 
Braking 60-0 (hot) 

Pedal pressure 
Max. speed—lane change 
Max. speed—slalom 
Gas (mpg @ constant 45 mph) 
Price (basic) 
Price (as tested) 
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fade. 


MERCURY 
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Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


CITROEN 
DS-21 


3.54-11.02 
47.5 


OHV 4-in-line 
2,175 
132.7 
8.75:1 


1 Weber 2-bbl. 


3,500 
4-speed semi- 
automatic 
4.375:1 
Michelin XH 
180-15 
36.1 


3.0 
Disk/drum 


26.567 mpg 
$5.561 


XJ-6 


240 @ 5,500 
283 @ 3.750 


3-speed 

automatic 
3.31:1 
Dunlop SP 
ER7O-VR15 
37.0 


127 ft. 9 in. 
50 Ibs. 

138 ft. 4 in. 
90 Ibs. 

54.5 mph 
26.8 mph 
17.100 mpg 


$7,532 


2 Zenith 2-bbl. 
157 @ 5,400 
181.3 @ 3,800 


4-speed 
automatic 


132 ft. 11 in. 
180 Ibs. 

126 ft. 5 in. 
160 Ibs. 

60 mph 
28.6 mph 
12.817 mpg 
$6,378 
$7,221 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


Contrast in frontal aspect (from top): Mer- 
cedes 250, Citroén DS-21, Jaguar XJ-6. 


under the dash and cuts down knee- 
room width. 

Turn signals and horn share a stalk 
on the column (a short pull gives nor- 
mal horn; long pull, air horn). Head- 
light and dimmer switches share 
another stalk; wiper/ washers, a third 
one. Pushbuttons low on the dash 
command courtesy light, rear defog- 
ger, heater-A/C fan, and hazard 
lights. Tachometer is standard. 

Jaguar is exciting. A wonderful de- 
sign. The wide track, big tires, and 
low build of the car bespeak perfor- 
mance. Yet it’s refined—with noise 
levels far below those of the other 
two, The quiet at 80 mph is uncanny. 

All-independent suspension gives 
it great ride comfort at all speeds, on 
all surfaces. There’s one coil spring 
at each front wheel; two at each rear 
wheel. There’s no rear axle. The final 
drive is bolted to the body shell, and 
the wheels are driven by open half- 
shafts. 

Power-assisted rack-and-pinion 
steering is standard and works very 
well, with more feedback than any 
other power system we have tested, 
yet delivers very strong assist. It’s an 
untiring car to drive, no matter what 
the road is like. The steering column 
telescopes and has a three-inch ad- 
justment. Points to note: 

Leather seats are contoured for 


[Continued on page 114] 
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TEFLON-S helps 
ish the job faster, 


smoother, and easier. 


Because a coating of TEFLON-S reduces 
friction. 

Because TEFLON-S is self-lubricating, 
so there's less binding and snagging. 

Because tools with TEFLON-S stay 
sharper longer, since there's less friction, 
and they won't rust. 


Because TEFLON-S cuts cleanup time. 
Just wipe and put away. No scraping, hon- 
ing, Or greasing. 

Do a better job. And save yourself 
some hard labor. Collect 7 ; 
a kit of tools coated with 
TEFLON-S. 


"Reg. U.S. Pat. Off. for Du Pont's non-stick finishes 


REG u g PAT OU 


By JIM DUNNE / PS Detroit Editor 4 


Something new to watch for—a baby LTD and a wee wagon 


Among the new models that will show up in the next few months are a baby 
LTD and a small station wagon, both from Ford. The small luxury car will 
be a converted Maverick four-door sedan that will offer most of the luxury 
items associated with Ford's LTD or even more-expensive cars. Interiors will 
have thick carpeting, leather trim, and a full complement of gauges and power 
equipment. On the outside, a padded vinyl roof and special chrome trim on 
the B and C posts will set the car apart from standard Mavericks. Ford is 
building the car as a test of public reaction to a small-size automobile with all 
the luxury of much more expensive cars. If successful, the company plans to 
produce a number of similar models in different car lines. 

The Pinto two-door wagon has been in the works for many months, and will 
give Ford a complete line of small cars to compete directly against Vega. 'l'he 
styling—with the Pinto front end—comes off very well, and the car is expected 
to be as big a seller as the current two-door and runabout models. 


Better finish on the way 


Auto companies are now develop- 
ing dry paint for the finish of your 
new car. This unusual process is in 
its infancy right now, but will be used 
in a number of applications—includ- 
ing the body finish coat—in the next 
few years. It employs the electrocoat- 
ing method, in which paint powders 
are drawn to a metal surface by a dif- 
ference in electrical charge. After 
painting, the car bodies of the future 
will pass through a heating oven— 
similar to the drying ovens now in 
use—that will melt the powders, and 
cause them to stick to the surface of 
the metal. Ford is presently painting 
some noncritical under-hood parts 
with this process. GM and Ford, in 
cooperation with paint manufactur- 
ers, are hard at work perfecting the 
process for finish coats, spurred on by 
the promise that dry painting will 
eliminate much of the air pollution 
that is inherent in wet painting. 


True cost of the imports 


Most import cars cost less than 
$1,400 to bring into this country. 
President Nixon's move to add 6144 
percent to the import tax has led to 
disclosure of the real cost of foreign 
cars, Knowing the added tax. vou 
can compute the base price at the 
port of entry. Volkswagen pays $79 
added tax for each Beetle, $84 for 
each Super Beetle. From these fig- 
ures, it is apparent that the cars cost 
Volkswagen of America $1,215 and 
$1,292 respectively, plus about $50 for 
transportation and other expenses. 
The retail price of the cars—$1.978 
and $2,133—leaves VWodA, its dis- 
tributors and dealers, a wide margin 
of profit. Toyota pays $1,000 for 
Corolla 1200s and $1,129 for Corolla 
1600s. These sell for $1,836 and 
$1,992 respectively. From this it 1s 
not difficult to believe the claim of 
Toyota executives that their dealers 
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make a $420 average gross profit on 
every car they sell. The dealer nets 
$180 for himself. 


Air bags—sooner than you think? 


You may see air bags in new cars 
as early as 1973, even though the gov- 
ernment has given Detroit a two-year 
grace period—to 1976—before passive 
restraints will be mandatory on all 
new cars. Reports say that a number 
of models, probably from General Mo- 
tors, will offer the air bag as an option 
at the earlier date. In this way, the 
auto companies will get some feed- 
back on air-bag designs used by cus- 
tomers in real-life situations. Not only 
will the safety features be checked, 
but the whole air-bag mechanism will 
be closely watched for defects. Espe- 
cially critical is the possibility of pre- 
mature firing of the air bag. The 
sudden noise of the air bag going off, 
coupled with the bag filling the front 
compartment, could be a bad ex- 
perience for the driver and lead to 
public mistrust of the whole air-bag 
system. 


Sealing up the GM Wankel 


General Motors has solved the 
problem of seals in its experimental 
Wankel engine, but it is still not com- 
pletely satisfied with these critical 
parts. A top GM engineer told me 
that the seals are made of high-cost 
alloys, whose precise metal content is 
"proprietary information" —not to be 
disclosed for competitive reasons. 
But GM is still working on a cheaper 
material, and hopes to have a com- 
promise seal ready for production 
when the first GM Wankel comes 
down the assembly line. Meanwhile, 
the testing of the Wankel with seals 
made of a number of different mate- 
rials is continuing. The big corpora- 
tion has some catching up to do in 
the Wankel field, since both NSU 
and Toyo Kogyo have been produc- 


ing Wankel-powered automobiles for 
some time, and there are other manu- 
facturers planning to market a Wan- 
kel, too, in the near future. 


Wankel schedule hardens 


In the past, I've reported much 
about GM's Wankel plans as pieces of 
information leaked out of the super- 
secret project. According to the latest 
unofficial reports this is the complete 
timetable GM will follow in Wankel 
development: Winter, 1971-72—GM 
signs contracts for highly automated, 
highly sophisticated tooling for the 
engine, with delivery in 18 months. 
Late 1973—tooling in place, ready for 
production, Start-up of production 
of 25,000 special Wankel-powered Ve- 
gas sold under a sporty name. 1974— 
an all new front-wheel-drive power 
train ready for introduction on a new 
10-year body. 

All GM divisions will have a car of 
this new type. Models will range 
from a small Chevy to a Mercedes- 
like Cadillac. Production capacity for 
the car will be 1,000,000 units the first 
year. Assembly will be at Willow 
Run. Engines and transmissions will 
be fabricated by the Hydramatic 
Division, also close to the company 
administration and engineering head- 
quarters in Detroit. 


Car choice shrinking 


Your new-car shopping should be 
simpler this year. The number of 
different models offered by U.S. man- 
ufacturers is 296—45 less than in 1971, 
continuing a downward movement 
that started two years ago. The peak 
year for buyers’ choice was 1970, 
when 375 models were built, enough 
to set a new-car buyer reeling. Even 
fewer models are expected next year, 
and this shrinkage will carry on into 
1974. What will you find missing? 
Performance models and convertibles 
have been cut back, and the separate 
designations for models only different 
in minor trim items have been 
dropped. Only 17 convertibles are 
being built in the U.S. today—13 by 
GM and four by Ford. And GM is 
planning to drop the hardtops in its 
1973 intermediate line next year. 


Unbreakable windows 


Don’t look for the unbreakable 
"glass" in new-car windows in the 
near future, even though great strides 
in the marproofing of plastics have 
been made, The new MR-4000 ma- 
terial developed by General Electric 
is said to be optically comparable to 
glass, and mar-resistant, but it can be 
marred when installed in places sub- 
ject to abuse, like windshields. A ma- 
jor drawback is its cost—about five 
times that of glass. GE claims it has 
extreme toughness; “will not shatter,” 
and “gives a little, but does not 
break." The company is continuing 
efforts to develop a material suit- 
able for cars. Safety benefits of the 
tougher plastic are the major reason 
for its development for use in auto- 
mobile windows. 


20 mg. “tar”, 1.4 mg. nicotine av. per cigarette by FTC method. 
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Science 
Newsíront 


Last- minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Neon for deep divers 

A series of tests ending with a 24-day 
saturation dive has proved that crude 
neon could serve as the major breathing 
gas component on deep dives. Crude 
neon consists of 72 to 78 percent neon, 
with the balance helium. It avoids such 
problems as severe loss of body heat 
and the so-called “Donald Duck” speech, 
which the use of helium entails. At the 
University of Pennsylvania Medical 
Center, in a program jointly sponsored 
by the Office of Naval Research and the 
Bureau of Medicine and Surgery, four 
subjects “dove” in a dry pressure cham- 
ber to a simulated depth of 1,200 feet, 
during which crude neon was gradually 
introduced into the  helium-oxygen 
breathing mixture. Even though neon, 
being denser than helium, requires 
greater breathing effort at depth, the 
men were able to perform useful work. 


World's most powerful permanent magnets developed 


A new magn 
times as strong as the most powerful 
previously known, has been compound- 
ed at the General Electric Research 
and Development Center in Schenecta- 
dy, N.Y. In the photo at left, the young 
lady is aghast as one-fiftieth of an ounce 
of the new material holds the large pipe 
wrench, while a conventional magnet 
lets the much smaller wrench fall. ‘The 
magnet used here successfully is held by 
fingertips in the photo at right. 
The new magnet material, 
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Air-cushion landing system gets tunnel test 


This one-tenth scale model plane is a deHavilland CC-115 “Buffalo” 
with its own miniature air-cushion landing system installed and in- 
flated. The system, being tested in a wind tunnel, was developed for 
the Air Force by Bell Aerospace Division of Textron. The wheelless 
transport will be able to operate in remote, rugged terrain. 


Geyser-earthquake link 

Geologists seeking ways to predict 
earthquakes reliably may have found a 
splendid natural indicator—Old Faithful 
geyser in Yellowstone National Park. 
Dr. John S. Rinehart, of the Commerce 
Department's National Oceanic and At- 
mospheric Administration (NOAA), has 
analyzed the pattern.of regular erup- 
tions of Old Faithful*over'the last cen- 
tury (records were “kept religiously) 
and compared them with major earth- 
quakes occurring within about 60 miles 
of the geyser over that period. And 


gus 


named GECORH, belongs to a class of 
magnetic alloys developed recently. 
Such materials gain their spectacular 
magnetic qualities by combining cobalt 
and a rare-earth element. The new 
GECOR material is made principally 
from an alloy of cobalt and samarium. 
Laboratory samples of the material 
have shown a maximum energy prod- 
uct of more than 25 million gauss- 
oersteds. GE predicts they will be used 
in aerospace instruments, hearing aids, 
electric watches, motors and generators. 


there is, he reports, a striking and con- 
sistent pattern: Two to four years 
before every major earthquake, the 
average interval between “spoutings” 
begins to decrease, reaching a minimum 
near the time of the earthquake. Then 
it rises for a few years. The geyser ap- 
parently acts like a giant strain gauge, 
registering the buildup in stresses in the 
earth near the geyser. 


All-aluminum research ship 

The Alcoa Seaprobe, a strikingly ad- 
vanced oceanographic research craft, 
has completed builder’s trials and is 
working out at sea. Based on the con- 
cepts of noted oceanographer Willard 
Bascom, the 243-foot, all-aluminum ves- 
sel is designed for deep ocean search 
and recovery missions. She can recover 
200-ton payloads from 6,000 feet down 
using the tensile strength of 4,5-inch- 
diameter drill pipe. Seaprobe can also 
search, core, drill, and sample mineral 
deposits in water up to 18,000 feet deep. 


Measure 


22222 


A basic search “pod” employs side- 
scanning sonar to sweep a 2,400-foot 
path along the sea floor, and is also 
equipped with forward-looking sonar, 
TV, stil camera, target-illumination 
systems and droppable acoustic beacons. 

Continued 


CHECA. UP ON DODGE COLT. 


IT GIVES YOU A LOT TO DRIVE. 


V Overhead cam Hemi engine 
that gives you up to 30 miles 
per gallon. 

Variable-ratio steering sys- 
tem. 

" Adjustable steering column. 


Y Fully synchronized four-on- 
the-floor. 
V Front disc brakes. 

Hidden radio antenna (ex- 
cept in wagon). 
V Flow-through ventilation. 


V' Deluxe breathable vinyl seat e 
opvoering dria in Min oe 

y Reclining bucket seats (ex- = ! 
cept in coupe). Dodge 


Door-to-door moulded car- 
peting (except in coupe). EN 


Dodge Colt Two-Door Coupe 


You're looking at Colt's lowest priced 
model. Even with its mini price, you get 
the maxi list of features. 


Dodge Colt Four-Door Sedän 
This is the one to choose if you're look- 
ing for lots of room. The family-sized 
Colt fits a family-sized budget. 


Dodge Colt Two-Door Hardtop 
Many people think this sporty Colt is 
our best-looking number. And like all 
Colts, it'S loaded with standard features. 


Dodge Colt Station Wagon 
This wagon, like all Colt models, offers 
options like air conditioning, automatic 
transmission, and radio at extra cost. 


CHRYSLER 


MOTORS CORPORATION 


u 


tomorrows pipe 


today! 


SENSATIONAL! NEW? 


BRY/ON 


A PRODUCT OF MODERN RESEARCH & TECHNOLOGY 


YOURS EXCLUSIVELY IN 


FILTER PIPES 


w MEDICO 


GUARANTEED 
NEVER TO BREAK 
OR BURN-OUT 


HONEY-LINED PIPES 


Wa,» YELLO-BOLE 


YOU'VE NEVER SMOKED A PIPE 
LIKE THIS BEFORE! 


A MILDER SMOKE! 


A COOLER SMOKE! 


* Bowls replaced free when returned to S. M. Frank & Co., Inc., N. Y., N. Y. 10022. 


Look for the Brylon display at your favorite tobacco counter. | 


k * ELECTRONICS 


RATED X 
The Study of Law (For Adults Only) 


The Blackstone School of Law offers a 
program of reading assignments for men 
and women who have completed formal 
schooling. 

NOT A CORRESPONDENCE COURSE 
You can schedule your program to your 
time and interests and cover any or all law 
subjects. 

WRITE FOR FREE BOOKLET ‘The People 
vs. You" for full information on program 
and costs. No salesman will call. 


BLACKSTONE SCHOOL OF LAW beot.122 


307 N. Michigan Avenue, Chicago, Illinois 60601 
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V.T.I. training leads to 


uccess as 
cians, field 


ma Ba 
Engineering Tech knolevy & nd Electronic Tech- 
Ogy curricula both available, MD c. de- 
a: 8. obtainable. G.I, ap- 
Campus. 


free in 29 mos. 

proved: Start Sep Feb. Do 

I.S. graduate or h EI ia R "Catalog 
VALPARAISO TECHNICAL INSTITUTE 

DEPARTMENT 5., VALPARAISO, IND. 46383 


U.S. Labor Dept, says "A2"5 more Draftsmen 
needed next 10 years. * Send for FREE "DRAFT- 
ING CAREER KIT." No salesman will call. 


AGE 


| "ALL EB CITY STATE —Z2 
I FREE NORTH AMERICAN SCHOOL OF DRAFTING, Dept 1418¢ 
L Accredited Notional Home Study Council 4500 Campus Dr. Newport, Calif. 82660 I 
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Science Newsfront 
[Continued from page 30] 


Climate changes 

Are we altering the world's climate? 
Controversy over this question seems to 
rage endlessly, with expert opinions 
ranked on both sides of the issue. Now, 
however, there's a new report from a 
prestigious panel of 30 ecological spe- 
cialists from 14 countries. They con- 
clude: Man has already unintentionally 
changed the climate of many regions 
of the Earth and has probably altered 
some aspects of global climate. 

The panel was sponsored by MIT, 
and its report, titled, "Inadvertent 
Climate Modification," was drawn up 
as a study for the United Nations Con- 
ference on the Human Environment. 
According to the report, the effects are 
already measurable at the Arctic ice 
that fringes the Polar Ice Cap. Melt- 
ing of the thinner polar ice could 
change the course of the Gulf Stream 
so that it would no longer warm Wes- 
tern Europe to the degree it does now. 
Among other causes of these changes, 
the panel listed an accumulation of 
gases and solid particles over the Arctic 
Circle, with a rise in temperature. The 
accumulations come from the burning 
of fossil fuels in the industrialized 
regions to the south. The thinner polar 
ice might melt within a century, the 
panel said, but not the whole ice cap. 


Watch out! 

As if there weren't enough potential 
pollutants in our environment. Scien- 
tists have reported a possible radiation 
hazard from an unexpected source—self- 
luminous watches. Some watches leak a 
radioactive gas called tritium, a heavy 
isotope of hydrogen. The self-luminous 
paints in these watches contain zinc sul- 
fide and a plastic, such as polystyrene, 
in which a minute quantity of tritium— 
the government limit is 25 millicuries— 
is substituted for the normal hydrogen 
in the plastic molecule. 

When a radioactive tritium atom de- 
cays, it emits a high-speed electron; it 
is this electron that strikes a zinc sulfide 
molecule and makes it emit light. In the 
process, some tritium is released as a 
gas. The potential hazard is increased 
if the tritium is locked in water vapor, 
easily absorbed through the skin. 

Can you actually be harmed by wear- 
Ing such a watch? Scientists are un- 
certain. But they are investigating the 
possibility at the Environmental Protec- 
tion Agency’s Western Environmental 
Laboratory, in Las Vegas, N.M. 


New shark repellent: porpoises 

The Office of Naval Research reports 
that porpoises, never observed to act 
aggressively toward sharks, have been 
trained to attack and drive them off. 
Scientists at Mote Marine Laboratory 
in Sarasota, Fla., used acoustic under- 
water signals to command a specially 
trained 450-pound porpoise named Simo 
to attack a seven-foot shark. The Navy 
is sponsoring the study to see whether 
the animals could be used as “body- 
guards” for divers. 
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MOST POPULAR 
COLONIAL 


This is the house AH readers have loved the best. First 
featured in 1962, it produced an unprecedented flood 
of requests for house plans—over 9,000 in all—and is 
still drawing inquiries to this day. It's easy to see why. 
Of time-weathered brick, with restful buff trim and a 
neat gambrel roof, it offers a Colonial plan with every- 
thing you need for living in the bright present. Both 
living room and master bedroom boast cozy fireplaces. 
Family room is brick-floored for easy maintenance. The 
spacious utility room serves for laundry equipment, 
storage and flower arranging since it has a sink. Fully 
air conditioned and excellently designed—there's even 
ample space for expansion over the garage—here is 
the house to build for your family if you want a home 
that echoes the quiet analy B of early Virginia. 


Fill out coupon and enclose check or money order. Florida residents please 


add sales tax, Allow 3 weeks for handling and mailing, To avoid 
please indicate your zip code, 


American Home House Plans Dept. 6157 
4500 N.W. 135th Street, Miami, Florida 33054 E 


Check House Plans desired: 


| 

! 

| 

| 

| P eni 
| Single Set #30185 Virginia = Us * audi iE M 
| — 3 3 Sets #33085 Virginia Colonial @ E 
| 

| 

| 

| 

i 

i 


Catalog #31000 @ 50¢ each . hs 
Sales tax if applicable .. 
Totalienclosed................. 


delays, 


a 
AMERICAN HOME | 
HOUSE PLANS ; 


A spacious Colonial of Incomparable charm, | 
this house is a standout favorite for gracious 

family living. It exemplifies our continuing ' 
aim to bring you the best in design and low- ! 
cost construction methods. Use the coupon ! 
at left to order plans. A complete set of | 
drawings plus list of materials costs just ! 
$20 and is all you'll need for a builder's | 
estimate. Three sets, at $35, will start you ! 
on construction. Also available for only 506 | 
each: a catalog of 52 great AH house plans. | 


city state | zip code ! 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Steam tunnel powers high-speed cars. Fitted closely into the surface or under- 
ground tube of this recent invention, passenger or freight cars might be propelled 
at nearly aircraft speeds by low-pressure steam. The inventor claims the steam 
would minimize drag by condensing on tunnel walls in front of the car, then 
revaporizing in the partial vacuum created by the passing train. 


Mirror system broadens view. Look- 
ing into a wall-to-wall viewing mir- 
ror he can adjust, the driver could 
see all following and near-side im- 
ages via a glassed-in, car-wide view- 
ing slot. The wide-angle channel, 
located inside car roof, would not 
be obstructed by back-seat passen- 
gers or following-car lights. 


Plier glove grips fasteners. Ribbed 
inserts on thumb and index fingers 
of this glove would protect your 
hand while letting you get a quick, 
secure grip on jar caps or on hard- 
to-reach nuts or plumbing fasten- 
ings. The glued-on, bendable grip- 
pers would be made of ridged metal 
or stiff plastic. 


Seat starts water skier. 
Pre-positioned on this 
floating platform, even 
a beginning water skier 
could get a quicker, saf- 
er, and easier start. Pick- 
ing up line slack as it 
went, the tow boat 
would draw skier down 
the slideway at full plan- 
ing speed. The floating 
platform could be 
hauled into deep or 
open water, anchored 
well away from boat 
traffic or swimmers, 


Tip shelf shows book titles. Finding 
the book you want on a bottom 
shelf might involve less acrobatic 
bending if the shelf came up to 
meet you half way. Supported on 
tapered blocks, the base of this 
stack bookcase could be quickly 
moved from normal level to a tilt- 
up, easy-view position. 


Ash seals abandoned 
mine. Inactive or aban- 
doned coal mines are 
often hazardous, accord- 
ing to this Bureau of 
Mines patent, because of 
possible cave-ins or un- 
derground fires. To pre- 
vent both, this inventor 
would drill boreholes 
from the surface and in- 
ject fine fly ash. Pumped 
in under pressure, float- 
ing ash would seal fire- 
prone roof areas and ex- 
posed voids and seams. 


The following patents have been issued on these inventions: Steam propul- —No. 3,500,978 to P. Cormier, Spencer, Mass.; Mine sealer—No. 3,500,934 
sion—No. 3,566,800 to R. Chuan, Altadena and N. Petersen, Chatsworth, to Malcolm O. Magnuson, Pittsburgh, Pa. 
Calif.; Wide-angle mirror—No. 3,498,697 to J. Matteo, Harleigh, Pa.; Plier Copies of patents may be ordered, by number, from the Commissioner of 


glove—No. 3,500,477 to A. Mezaros, Ossining, N.Y.: p she —No. 3,500,- Patents, Washington, D.C. 20231, at cents each. To write to an inventor, 
768 to W. Lowe, Jr., F. Asbury and J. Milliken, High Point, N.C.; Ski seat if address above is insufficient, address him in care of the Commissioner. 
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DATELINE: PARIS 


Wankel-powered Citroén cars 


We told you 18 months ago that 
Citroen was building a series of 500 
cars powered by single-rotor Wankel 
engines made by Comotor (a com- 
pany jointly owned by NSU and 
Citroen). Now, 378 of those cars are 
in circulation, and reports are en- 
couraging. While some of the early 
engines had a seal life under 25,000 
miles, the latest models show little 
wear after 60,000 miles. 

During the program, some unex- 
pected problems showed up. Some 
of the cars were using large amounts 
of oil, yet this was never a problem 
on the prototype engines that had 
undergone lab tests earlier. The de- 
fects were found in the rotor side 
seals—not in their design, but in their 
tolerances. Precision of assembly 
wil ke extremely important when 
the Wankel engine actually goes into 
production. 

Right now Citroën is tooling up a 
brand-new factory to make a small 
twin-rotor Wankel engine. Produc- 
tion will start during the 1973 model 
year, and the engine will go into a 
new version of the GS family car. 
This is a light four-door front-wheel- 
drive sedan now powered by a 65-hp. 
flat-four air-cooled piston engine. I 
discussed the matter of Wankel en- 
gine production with Citroén's chief 
of methods, Michel Durin, and he 
said no automation was planned for 
the first series. 


Fiat and the Wankel 

With production capacity of almost 
two million cars a year, Italy’s Fiat 
has a model range of 19 different 
lines, but al] have piston engines, and 
Fiat is not preparing a Wankel en- 
gine of any type. The reason is not 
that Fiat thinks the piston engine will 
win out over the Wankel. It's simply 
that Fiat (which controls Citroén) is 
awaiting results of Citroén's work on 
the rotating combustion engine be- 
fore making commitments involving 
its own production. 

I believe, after talking to several 
Fiat men, including Rodolfo Mail- 
ander, attache of the executive com- 
mittee, that Fiat will adopt the 
Citroén Wankel engine if it proves 
to have satisfactory life and can be 
built substantially cheaper than four- 
cylinder piston engines. Prototypes 
now on test are running with a secon- 
dary air-injection pump and a ther- 
mal reactor, but without catalytic 
converters. NOx problems are claimed 
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By JAN P. NORBYE / PS Automotive Editor 


to be slight, and HC emissions are far 
lower than for current Citroën piston 
engines. 

But what are the Fiat laboratories 
doing? They are looking even farther 
down the road and trying to develop 
a passenger-car gas turbine. Today 
Fiat is an important producer of both 
aircraft and industrial gas turbines, 
and therefore well placed to jump 
into the passenger-car turbine field. 
Remember also that Fiat's chief of 
research is none other than Giovanni 
Savonuzzi, who formerly worked with 
George Huebner and his team on 
Chrysler's gas turbines for 12 years. 


Imports in America 


One of the most interesting side 
effects of the imposition of the 10- 
percent surcharge on new cars im- 
ported into the U.S. is increased 
competition in the European auto 
market. The reason? Japanese auto 
makers, finding a tougher reception in 
America, are pushing harder in Eu- 
rope, Example: In Switzerland, 
which has no domestic auto industry, 
Japanese cars held two percent of the 
car market two years ago. Last year 
it was five percent, and this year it's 
13 percent. Toyota, Nissan (Datsun), 
and Toyo Kogyo (Mazda) are the 
leaders there. Toyota is also strong 
in Belgium and France. Datsun is 
advancing in England and Italy, 
while Mazda is gaining strength in 
France, England, and Scandinavia. 
Since the Japanese cars are very com- 
petitively priced everywhere, the 
European auto makers are finding 
that they have to intensify not only 
their publicity and sales efforts but 
also their product development. 


Imports and safety 


All the main auto makers in Eu- 
rope are constantly trying to influence 
the rule-making of the U.S. National 
Highway Traffic Safety Administra- 
tion, and there is a general feeling 
that their advice is listened to. Take 
the case of air bags, violently opposed 
by both Ford and Chrysler in the 
U.S., and argued against by virtually 
all car makers in Europe. It's antici- 
pated here that if Mr. Volpe and Mr. 
Toms insist on forcing air bags into 
production, the case will be tied up in 
courts for a long, long time. Instead, 
the opinion is voiced here that Feder- 
al Standard Number 208 is likely to 
be rescinded or indefinitely post- 
poned, probably in favor of self-ap- 
plied belt systems. 

If the air-bag rule does go into ef- 


..news and comment on cars and driving 


fect, several European auto makers 
will abandon the U.S. market, notably 
certain large producers not currently 
in the top 10 in U.S. sales. But 
companies like Volkswagen and Vol- 
vo, who sell about 30 percent of their 
total production in America, have no 
choice. They must stay in the U.S. ' 
and will have to conform to whatever 
rules are imposed. 


International safety standards 


It was two years ago that the 
United Nations appointed its Work- 
ing Party 29 and assigned it the task 
of recommending international auto 
safety standards. WP 29 has frequent 
meetings—but its work is slow. Most 
of its efforts have been in standard- 
izing lighting systems, and related 
functions. WP 29 has not yet tackled 
the more ambitious projects that are 
the favorites of the NHTSA. Yet it’s 
beginning to have an influence. One 
by one, European nations are ratify- 
ing its recommendations. And certain 
auto makers, led by Fiat, are adopting 
the WP 29 recommendations prior to 
any official approval, anticipating 
ratification. 


Lightweight plastic wheels 


The Michelin factories at Cler- 
mont-Ferrand have begun limited 
production of plastic wheels after six 
years of testing and development. 

The Michelin RR wheel is a one- 
piece molding of synthetic resin rein- 
forced with fiberglass. No machining 
is needed, and radial and lateral run- 
out come within closer tolerances than 
on steel wheels. 

But the main advantages of the 
plastic wheel are weight-saving and 
strength gain. It weighs less than 
half a steel wheel for the same tire 
size. In destruction tests, it has suc- 
cessfully completed 10 times the num- 
ber of flex cycles at which steel wheels 
fail. 

The RR wheels are optional on the 
Citroën SM [Sept. '70] and a 50 per- 
cent installation rate is expected. The 
price of RR wheels is higher than for 
steel wheels, but competitive with 
aluminum alloy and magnesium alloy 
wheels. 

Michelin is now testing the wheels 
on the Lincoln Mark III. The saving 
in unsprung weight improves the car's 
ride and handling considerably. Mich- 
elin plans to offer RR wheels designed 
for the cars of any manufacturer in- 
terested in exploring possibilities of- 
fered by such drastic reduction in 
unsprung weight. L'H 


[972 Pontiac Grand Prix. You'll have to 
decide whats better...the style or the ride. 


I! won't be easy. The styling is timeless. 

The ride is Wide-Track. Smooth. Stable. 
With great handling. 

Add Grand Prix's interior to the mixture. And the 
decision's even tougher. 

It's functional. The wraparound instrument 
panel makes gauge-reading and switch-flipping 
unusually easy. 

Yet it’s elegant. Foam-padded bucket seats 
in supple Morrokide or rich cloth trimmed in 
Morrokide. 

There's amazing response built in. You get a 
400 V-8 (a 455 V-8 is available). 


drive. Try it at your Pontiac dealer's. 


Variable-ratio power steering. Power front 
disc brakes. And Turbo Hydra-matic. They're 
all standard. 

A long list of safety features. Grand Prix has an 
energy-absorbing steering column. Seat and 
shoulder belts. Front-seat head restraints. A 
dual master cylinder brake system. And 
many more. 

It’s quite a choice. Style. Ride. Interior. 
Response. Safety. 

But then, maybe that’s what 
makes Grand Prix so interesting to 


That's what keeps Pontiac a cut above. sma ora 


Buckle up tor satety 


Today’ s Army 
is helping to save lives 
on the highway. 


Doctors agree that many more accident 
victims could be saved, it they could get skilled 
treatment in time. 

Ihe United States Army is trying to save more 
of these lives. [hey re doing it with helicopters and 
Army trained evacuation teams. 

They call the project MAST. Military Assistance 
to Safety and lraftic. In three experimental areas of 
the country MAST teams are on 24 hour alert. 
trained pilots, skilled medical aid men, 
communications experts. 

They can be in the air in two minutes. Get to 
the victims quickly. Start treating them immediately. 
Lift them out promptly and get them to the area 
hospital that is best equipped to handle each case. 

And MAST is working. 

In all three experimental areas it is saving the 
vital time that saves lives in accidents. | 

MAST. Military Assistance to Safety and Trattic. 
A good example of how today s Army fights a lot of 


the things none of us want. Today's Army 
wants to to join yc 


"Say, Smokey—” 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"’ Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


I have a 1968 International Travelall 
with a 304 engine. When the engine’s 
cold, it stalls. And backing out of the 
garage, the engine dies. After the engine 
is hot it runs fine. I've installed a new 
Holley two-barrel carb with hand choke, 
new points, condenser, plugs, and new 
plug wires. On the Sun Scope it checks 
out fine. What's wrong? 

EDWARD E. SNYDER, Masillon, Ohio 


It stalls because the carburetor doesn't 
provide enough fuel when the engine is 
cold. You'll have to become more expert 
in using the hand choke, and possibly set 
the carb idle-speed system for richer mix. 
And check the heat damper to make sure 
it's not stuck. You could also try a few 
different fuel brands—some have a lower 
vapor pressure than others. 


My power-steering unit takes away all 
road feeling at travel speeds in my 1970 
Ford Country Squire wagon. The unit 
is more than adequate at low speeds. Is 
there some way I can reduce power with- 
out damage to the unit? 

LARRY GROSS, Providence, R.I. 


There is a way to reduce power. De- 
crease the pump output and the steering 
effort will rise. Output pressure is re- 
duced by an increase in clearances and a 
decrease in relief valve pressure. But I'd 
recommend you leave the unit alone. 
Wider front tires, a smaller steering 
wheel, or more caster in front may give 
you the feel you're after. 


What lubricant do you use when re- 
assembling an engine? Everyone seems 
to have a favorite for this—engine oil, 
STP, etc. What do you recommend? 

DAVE HUuSSEY, Union City, Calif. 


I use a thin coat of extreme-pressure 
grease, without moly, for everything but 
cam lobes. I give the cam lobes a gener- 
ous coat of moly cam break-in grease. 
Chains are oil-soaked. Most kinds of 
lube will work if you prime the oil system 
before starting the engine. The best way 
to prime is to leave the oil pump where 
you can spin it with a speed handle; if 
that isn’t possible, hook a pressurized oil 
tank into the system until it’s filled and 
the oil pressure rises. 


My '68 Mustang has an electrical 
problem. With headlights on, the alter- 
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nator suddenly starts charging at maxi- 
mum rate, the ammeter needle going to 
maximum and the headlights getting 
brighter. This usually occurs with a 
quick change in engine speed, although 
it has happened at constant speed. Tap- 
ping the regulator stops the excessive 
charging. The regulator has been re- 
placed twice without solving the prob- 
lem. When the headlights are off, the 
charging system works perfectly. Please 
tell me where to start looking. 

Roy S. WHITREDGE, Nashua, N.H. 


You sound pretty knowledgeable, and 
I think you've nearly answered your own 
question. The fact that this problem 
only occurs with the lights on, and that 
the excessive charging stops when you 
tap on the voltage regulator, suggests 
that the light system's high drain causes 
the regulator to lose control of the charg- 
ing circuit. This indicates that the two 
systems should be separated more. Get 
the lights pulling from a more direct 
route to the battery, and put the voltage 
regulator on its own wire system so that 
it reacts to battery voltage rather than 
to sudden demands. And be sure the 
charging system is well-grounded. 


I have a Valiant slant six. Would using 
high-test gas give me any advantages in 
the long run by not forming carbon? 
Also, what advantages would I gain by 
using H-D or premium oil? Would 
changing oil every 1,000 miles be wise? 

ROBERT YOUNG, Woodside, N.Y. 


I doubt if you would gain anything by 
burning high-test gasoline in your car. 
Only a high-compression engine gets any 
advantage out of high test. So far as 
carbon goes, I see very little difference 
between high and regular octane fuels. 
In my opinion you can hardly change oil 
too often, and the best oils are the big- 
gest bargains—assuming you're going to 
use the engine until wearout. 


We have two Plymouth Valiants in 
our family—one a '65, the other '63. Both 
perform well except when it rains, then 
water drips in around the windshield 
wiper shafts. Any idea how to stop these 
leaks? 

QUENTIN CooPER, Melbourne, Fla. 


First get a tube of silicone bathtub 
seal. Pick a nice dry day and get some- 


one to apply it while you watch from 
inside. Use the seal as recommended. 
Hook up your garden hose fora test. If 
the silicone is the wrong color, a little 
touch-up paint will make it right. 


I have a three-year-old 455 Interna- 
tional motor that’s been a headache since 
new. About every two hours it burns up 
the points. Some mechanics say it’s be- 
cause of too much voltage. Others say 
something’s wrong with the distributor. 
We've tried different coils, used resistors 
and different points, without relief. Can 
you help? 

DELMER FISHER, Findlay, Ohio 


Get the specs on the ignition system 
and check it thoroughly. Be sure every- 
thing is grounded correctly. Make sure 
the coil primary gets the proper voltage 
and that wire sizes are correct. Also be 
certain the points are not getting oil on 
them. And have the condenser, coil, 
rotor, and distributor cap checked to 
make sure they're the correct parts for 
the engine and that they are all in good 
condition. 


I have a 1966 Impala with a 283-c.i. 
engine. Every day I drive 114 miles on 
a gravel road, never exceeding 35 mph. 
Then I turn on a highway. About the 
time I reach 60 mph the engine starts 
flooding out. If I slow down to 40 for 
about a mile I can speed up again with- 
out any problems. I've cleaned out the 
carburetor and checked the float and 
valve, but they seem to be working okay. 
The automatic choke doesn't seem to be 
sticking. Any solution? 

DEAN CULLEY, Zionsville, Ind. 


I might be wrong, but I don't think the 
engine is flooding. I believe the spark 
plugs are fouling with oil from the slow 
speed, and when you accelerate under 
load to 60 mph, one or more plugs quit 
firing. When you back off to 40, heat 
rises, the plugs clean out and begin firing 
again. Another possibility would be low 
fuel pressure that picks up when you 
reduce demand. 


Id like to raise the rear end of my 
1965 Chevrolet Impala a few inches 
without using air shocks. I intend to put 
blocks under the springs and use extend- 
ers on the shocks. Would this work okay, 
or cause oversteer or understeer? 

W. J. PAULL, Dayton, Ohio 


I can't recommend this. It would prob- 
ably do what you want and not fall apart. 
But you'll change the handling charac- 
teristics. You'll have oversteer going 
into a curve, and understeer coming out. 


I was thinking of buying a new Chrys- 
ler this fall. But you report [“Sneak 
Preview of the '72 Cars," PS July] 
that Chrysler wil drop the 383-c.i. 
engine and replace it with a new 400-c.i. 
engine built on the same block. I'm a bit 
apprehensive about a car with a new en- 
gine because of possible bugs that haven't 
been worked out. Just how extensive is 
the change in this 1972 engine? 

JosEPH LEGARI, Ottawa, Ont. 


No need to be apprehensive. Coming 
up 17 cubic inches in a 383 means just a 
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It's a new name. It's a new game. It's 

Evinrude's new Norseman. No snowmobile that 
costs so little ever delivered so much horsepower, 
ruggedness, or responsiveness. 


Norseman was built to compete with the 
low-powered lightweights in value — and with 
the solid mid-range machines in performance. 


It comes three ways: In two easy-riding 21 and 
27 hp models built on a new sport-base chassis 


Norseman. 


We made 
it simple, 
instead 
of cheap. 


EVINRUDE im * | 


that goes where you aim to go. For 
two-passenger seating, there's a 25 hp Norseman. 


All three models are powered by twin-cylinder 
Evinrude engines. The 27 hp model has 
Evinrude's new Firepower electronic ignition that 
delivers up to ten times longer spark plug life. 

For winter fun — pure and simple — go Norseman. 


You'll get few frills, but all of Evinrude's 
fringe benefits. 


Catalog free. Write Evinrude Motors, 4289 N. 27th St., Milwaukee, Wis. 53216 


EVINHUDE SNOWMOBILES £— 


Div. of Outboard Marine EI m 


Auto Teller 
Brings You 
24-Hour 
Banking 


The Total Teller, a 24-hour 
seven-day machine, performs 


11 different kinds of trans- E 
actions, lets you do your | 
banking when you want to. 


always been limited by closing times, 
weekends, and holidays. 'The ideal 


bank would never close, because 
money never stops moving. Now the 
Docutel Corporation of Irving, Texas, 
has developed a banking system that 
approaches this ideal. It's called the 
Total Teller. 

Total Teller is a 365-day banking 
machine that handles 11 transactions, 
including cash withdrawals, deposits, 
and account transfers, day or night. 
It eliminates wasting your lunch hour 
just to make a routine transaction, or 
having to carry large amounts of 
money around. 

The mechanical teller is activated 
by a standard-size plastic card 334 
inches by 21% inches. On the back of 
the card is a ?jo-inch-wide and 314- 
inch-long magnetic stripe. The stripe 
is encoded with the credit-card num- 
ber, bank-account number, and cred- 
it-card restrictions. Once the machine 
is activated, you indicate your per- 
sonal identification number on a right- 
hand keyboard. Then you select the 
type of transaction wanted, and key 
in the amount. If an envelope is re- 
quired to pay a mortgage loan pay- 
ment, a depository opens to receive 
the payment. When the process is 
completed, the system returns the 
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card and a receipt. The operation 
takes 30 seconds. 

The complete unmanned banking 
system is almost human. It limits 
the number of withdrawals you can 
make in a day, allows the customer 
to specify whether a cash withdrawal 
should be applied to a credit or check- 
ing account. If your card is lost or 
stolen and someone tries to use it, the 
card is kept in the machine. 

Operating via Master Charge Card, 
Total Teller has been working for the 
Bank of California in the Los Angeles 
area for several] weeks. Dick Hayes, 
a Bank of California official, says that 
with the Total Teller “the customers’ 
hours becomes bankers’ hours." Total 
Teller is not replacing humans, Hayes 
said, but is relieving peak-hour bank 
use. He predicted that eventually the 
Total Teller will be placed outside 
banks for 24-hour use. 

Total Teller will also make an ap- 
pearance in Upper Arlington, Ohio, 
during an experiment in checkless 
and cashless living. The experiment 
is sponsored by City National Bank 
and Trust Co. and National Bank 
Americard Inc. 

So if you need money at midnight 
Saturday, or you don’t like to stand 
in line, Total Teller is just around 
the corner.—Frederick Lowe 
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"Say, Smokey—" 
[Continued] 


bit more stroke, or a trivial opening of 
bore,or a little of both. If this is done on 
the same block, nothing really new is go- 
ing to happen. All car manufacturers in 
this country have to come up a little in 
engine sizes to deliver the same road 
performance of yesterday because the 
new emission fixes have drained power. 


We have a 1965 Chevrolet, and one 
member of the family insists on racing 
the engine every time he enters the car 
or leaves it. I tell him that's bad, but I'd 
appreciate your opinion on it. 

Mrs. BARBARA CALLAGHAN 
North Reading, Mass. 


You're right. At start-up the oil is 
cool and needs a few seconds to build up 
pressure and lubricate. Racing an un- 
loaded engine at shutdown puts above- 
normal stresses on the engine parts. 


I bought a 1968 Falcon 200-c.1. six, 
second-hand at 27,000 miles. I’ve run up 
another 24,000 miles on the odometer. 
From the day I bought it, plugs four and 
six keep getting dry with burnt carbon 
blobs between their points every couple 
of hundred miles. Local mechanics have 
checked and say that valves, seals, and 
compression are okay. The engine has 
been regularly tuned, with plugs and 
wires changed often, without noticeable 
improvement. Any suggestions? 

AQUEIL AHMAD, Grand Forks, N.D. 


Have the polarity checked in the en- 
tire ignition system—from battery up. 
Make sure the engine has a good ground. 
Put the next-step cold plugs of extended 
core nose types in cylinders four and six. 
If that fails, trv series-gap plugs in the 
same colder heat range. A little enrich- 
ment at the carburetor may help. Non- 
lead fuel, or fuel such as Shell with new 
additives, might also help. If this advice 
fails, then pull the head, clean the car- 
bon, and check for bad porting in the 
head, or a poor exhaust manifold in the 
four- and six-cylinder areas. Also check 
the heat damper in the manifold to see 
if it’s stuck. 


My '66 Ford Country Squire has a 
sway problem noticeable when changing 
lanes, even though I have new Polyglas 
H78-15 tires properly aligned and bal- 
anced, Monroe shocks, air bags, and a 
one-inch rear antisway bar. I’ve noticed 
the same problem on a new 1970 Ford 
wagon with heavy-duty suspension. Is 
there any way out of this apparent de- 
sign weakness? 

Rocer L. ALvEY, Stillwater, Minn. 


On your '66 the best cure, and about 
the only one, is a swap job—and this isn't 
meant to be a smart-alec answer. Roll- 
steer and steering geometry in the '66 
needed a hell of a lot more attention than 
they got in development. But today they 
have the needed care, and have some 
aerodynamic help besides. Concerning 
the 1970 Ford wagon, all that's needed is 
an alignment job “by the numbers," the 
vehicle loaded evenly, and maybe a set 
of tires with stiffer sidewalls. 


Today, a new “Scotch” Brand cassette, High 
Energy, makes ordinary cassettes sound as old- 
fashioned as 78 rpm records. For good reason. Its new, 
cobalt-energized tape is a major breakthrough in mag- 
netic sound technology. Not just a little better. A lot. 
With 3 to 5 decibels improved signal to noise, 50% 
more output than today's high density cassette tapes. 
Best of all, High Energy gives you unsurpassed 
sound quality right now on your present cassette sys- 
tem. With none of the compatibility problems other 


ssette 


recorder. 


But not you 
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new cassettes may create. There's no need to buy new 


equipment. No adjustments to make on your recorder. 
And when you change cassette tapes, there's no extra 
switch to set. Or forget. 

"Scotch" High Energy cassettes make only one 
thing out-dated: the sound | 
you heard from yesterday's Magnetic [Y] 
cassettes. Products 

Division COMPANY 


'"COTCH''iàh A REGISTERED TRADEMARK OF RM CO. 
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Marigolds, daisies, mums, 
Å< A shop full of flowers. 
But for them, its one 
perfect rose. He chose it. 
' Forher.To remember. 
Their cigarette? Viceroy. 
t They wont settle for less. 
Its a matter of taste. 
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ZbeViceroy dives you all the taste all the time. 


Q 1971, MOWN & WILLIAMSON TOBACCO cow, É 17 ma. "tar," 12 mg. nicotine av. per cigarette, 
FTC Report Aug. /1. 
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Add-On Converter 


Turns Your B&W TV 


Into a Color Set 


You'll blink in amazement at this device. A striped 
endless belt flashes red and blue-green images and 


your eyes create a realistic color TV picture 


By RONALD M. BENREY PHOTOS BY ORLANDO GUERRA, DRAWINGS BY RAY PIOCH 


A color picture from a black-and- 
white TV set? Absolutely! This is 
the amazing news from a small Cana- 
dian electronics firm I visited recent- 
ly. The company has developed a 
converter that perches in front of any 
medium-size (up to a 20-inch screen) 
black-and-white TV. The maker ex- 
pects to market it in kit form for 
about $100. 

Through a bit of optical alchemy, 
it turns the picture you see into a 
color image— provided, of course, that 
it's a color transmission. Black-and- 
white broadcasts remain two-toned 
without color tinting. 

The converter is connected to a 
B&W TV with a simple adapter plug 
that you snap onto the picture-tube 
prongs under the regular picture-tube 
socket. This plug-in feature makes 
it easy to move the converter from 
one set to another. And that’s all 
there is to it. There are two controls 
to fiddle with: color intensity and 
hue, just like a conventional color set. 

PS editors saw a converter in op- 
eration last June at the Consumer 
Electronics Show in Chicago. The 
demonstration was impressive, but 
raised many questions, including: 

@ When will the device be on the 
market? 

e How will it be sold in the U.S.? 

€ Most of all, how does it work? 

To get the answers, I flew to Cana- 
da and talked with Frederick Top- 
ping, president of Spectrac, Ltd. 
(1320 Ellesmere Rd., Scarborough, 
Ontario). 

"At first," Topping told me, “the 
converter will be sold in semi-kit 
form. The circuit board will be pre- 
wired and adjusted, but the owner 
will do the final electrical wiring and 


some mechanical assembly. Kits will 
be available before mid-1972." 

Why kit form? 'To keep the price 
tag below the magical $100 figure. 
Apparently, selling the converter as 
a kit saves substantially on assembly 
costs, shipping costs, and import 
duty. 

Grand illusion. Conventional color 
TVs produce a color image through 
a well-known optical illusion. Per- 
haps you've seen the phenomenon 
demonstrated: Shine three light 
beams—one red, one green, and one 
blue—on a white screen and you can 
then create a wide range of colors by 
varying the relative brightness of the 
three beams. 

The right recipe of all three beam 
intensities makes white; red and 
green only, with no blue, makes 
yellow; red and blue only makes ma- 
genta; and so on—every different 
combination of beam strengths pro- 


duces the illusion of a different color. 


Conventional color-TV screens are 
covered with thousands of tiny red, 
blue, and green phosphor dots which 
are illuminated in triads or clusters 
of three. Separate electron beams 
sweep across the screen, making dots 
within each group glow with the right 
relative color brightnesses to produce 
a particular color at each triad. Your 
eye blends the points of red, green, 
and blue light from each triad into a 
full-color picture on the screen. 

Sequential filters. Spectrac’s con- 
verter uses a different optical illu- 
sion based on findings of Edwin H. 
Land and others; it uses the colors 
red and cyan. The principle involved 
is simple. 

Your eye is alternately shown an 
all-red and an all-cyan image (each 
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Slide your black-and-white set behind this 
moving-belt converter and you see a color 
picture. Picture tube needs adapter plug. 


lasting about 1/60 second). This 
is called a “field sequential" color 
presentation. 

Your eye and brain automatically 
transform the rapidly changing two- 
color images into the illusion of a 
full-color picture. The specific color 
of any picture element is determined 
by the relative brightnesses of the red 
and cyan images in that element. 

Continued 
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A color TV produces an image through a well-known optical illusion. With a 


(Apollo TV cameras employ a spin- 
ning-filter disk before the camera lens 
to obtain a three-color sequence; 
earth-based electronic converters then 
show you a normal broadcast signal.) 

During the early days of black- 
and-white TV, you may remember, 
moving color filters to generate a 
color-TV image were proposed. In 
fact, briefly in the early '50s the offi- 
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Stripes on endless belt moving at 11 
i.p.s. form changing diamond patterns 
as you look through belt. Stationary 
filter positioned between moving belt | 
has red and cyan stripes, and arrange- 
ment of stripes and filters exposes dif- 
ferent color every 1/60 sec. Width and 
slant angle of stripes are exaggerated. 
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Color-photo sequence shows development of sequential color 
fields. A red band appears at top of converter screen (left) and 
spreads downward, keeping pace with the electron-beam painting 
red information on the picture tube. In middle photo, red has 
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STATIONARY SCREEN 


cial U.S. color-TV system was one de- 


signed by CBS Laboratories, using a 


large, spinning filter disk to rotate 
red, blue, and green filters before a 
B&W picture tube. A major hang-up 
of this system: mechanical unrelia- 
bility. Turning a large disk at several 
hundred rpm is bound to be trouble- 
some and potentially dangerous. 
Endless plastic belt. The Spectrac 


ENDLESS BELT: 


SCREEN 
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expanded over most of screen, while at right it is moving off the 
screen as cyan sequence begins. Narrow diamond patterns, which 
"grow" to height of screen, sequentially expose red and cyan on 
the stationary filter. Your eyes create the color image. 


converter has no high-speed moving 
parts; its key moving element—an 
endless belt—loafs along at a gentle 
114 inches per second. It uses an un- 
usual moving-mask arrangement to 
sequentially uncover fixed red and 
cyan filters. The endless plastic belt 
is printed with a pattern of thin par- 
allel black lines. These black stripes 
are slanted slightly toward the left 
(when the belt is viewed from the 
front). 

The belt, supported by spring-load- 
ed rollers, is held upright in front of 
the picture tube. A simple synchro- 
nous motor drive (including a worm- 
gear drive mechanism) turns the left 
roller to move the belt slowly from 
right to left (again, as seen from the 
front). 

Inside the endless belt stands a sta- 
tionary plastic filter, carrying alter- 
nate red and cyan vertical stripes. 

Diamond patterns. Consider, for a 
moment, the moving black-striped 
belt. Although the stripes lean 
toward the left on the front surface of 
the belt, they lean toward the right 
on the belt’s rear. 

Remember, you look through the 
belt, and see the superimposed black 
stripes forming rapidly changing pat- 
terns. The front and rear slanting 
lines intersect to create long, skinny 
diamond patterns that develop at the 
top of the converter, grow to fill the 
area, then dissolve at the bottom of 
the screen (see photos). At the mid- 
point of a color cycle, when the screen 
is all red or all cyan, the narrow dia- 
mond pattern extends from the top to 
the bottom of the screen. 

Actually, you could see these dia- 
monds only by examining the con- 
verter very closely—the stripes are so 
narrow (about 0.022 inch) that the 
pattern seems invisible. 

Stripe spacing, slant angle, and the 
width of the red and cyan filter 
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converter, your eye transforms two colors into the illusion of full color 


stripes (on the stationary filter) have 
been carefully planned so the moving 
diamond pattern acts as a moving 
mask that alternately uncovers only 
red or only cyan stripes. The speed 
of the moving belt is set so the mov- 
ing diamond pattern is in step with 
the single electron beam that paints 
the image on the phosphor screen (a 
B&W picture tube has only one 
beam). 

As the beam zigzags down the front 
of the screen, the converter moves a 
color band in pace with the beam. 
During one downward sweep the 
band is cyan-colored; during the next, 
the filter shows a red band, and so on. 
'This system duplicates the cyclic ac- 
tion of a two-color wheel. 

Controlling motor speed. A syn- 
chronizing circuit locks the drive 
motor’s speed “in sync" with the 
moving electron beam. In Topping's 
original patent, a photoelectric eye 
looks at the black stripes as they 
move by, and, if necessary, sends a 
corrective synchronizing signal to the 
motor. Several other schemes, how- 
ever, will do the job, and Topping 
isn't saying how the sync system will 
work on production models. 

The converter's electronic circuitry, 
mounted inside the base, decodes the 
incoming color-TV signal and con- 
trols the electron-beam intensity to 
create proper red and cyan image 
brightness. The circuitry is similar 
to that of the color decoder used in 
a regular color receiver; in fact, Spec- 
trac modifies a standard color-circuit 
board manufactured by a Canadian 
set maker. 

One question I asked Topping con- 
cerned the limited frequency response 
of a B&W TV. I wanted to know if 
the narrower bandpass (compared to 
a color TV) of the intermediate-fre- 
quency amplifier circuitry chopped 
off any color signal before it reached 
the converter. Topping explained the 
converter circuit board has a frequen- 
cy-compensation circuit to restore the 
reduced color-signal strength. 

Picture quality. ‘The big question, 
of course, is, “How good a color pic- 
ture does the device produce?" Top- 
ping tells me that the converter “‘can’t 
create as good a color picture as a 
standard color set, but most viewers 
will find the image pleasing and ac- 
ceptable." 

I tend to agree, but keep in mind 
that your $100 will not buy the pic- 
ture quality of a properly adjusted 
$500 color TV. 

The converter has two major short- 
comings to my eye. The first con- 
cerns color accuracy: The filter 
system doesn’t accurately reproduce 
yellow tones, or colors close to yel- 


Slim rectangular frame of converter is a bit 
larger than viewing area. A simple adapter 
plug snaps onto picture-tube pins, teeding 
in color signals trom circuit in converter 


low, such as orange, gold, and char- 
treuse. And white areas in the color 
picture seem to have a slight cyan 
(bluish-green) cast. 

No color fringing. However, grass 
is green, the sky is blue, and flesh 
tones are excellent. What’s more, the 
converter can’t produce annoying 
color fringes around objects in the 
picture, as will an out-of-adjustment 
color TV. This is an important plus. 

A second, and more serious, prob- 
lem concerns the image brightness. I 
made an exposure-meter test and 
found the converter reduces picture 
brightness by about 90 per cent. You 
must view the image in a dimly lit 
room or it washes out. By contrast, 
you can view most new color sets in 
a sunlit room—even outdoors—thanks 
to their ultra-bright picture tubes. 

The severe brightness loss is the 
result of two factors that are inherent 
in the design; they can't be engi- 
neered out: 

e At any instant, the black stripes 
cover 50 percent of the TV screen's 
surface, cutting brightness in half. 

e The red and cyan filter stripes 
are fairly dense, further reducing 
brightness. 

Another minor problem is a random 
flickering in the picture. Topping 
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base. Two knobs control color intensity and 
hue. Units like this lab model will handle 
most 17-, 19-, and 20-inch sets. Models for 
25-inch TV sets may be developed. 


said this was only a characteristic of 
the handmade $50,000 prototype I 
saw. He explained that production 
versions will have precision-made op- 
tical components, and will be flicker- 
free. 

'The converter is obviously well de- 
signed both mechanically and elec- 
tronically. The belt-drive mechanism 
is not much more complex than the 
innards of an electric clock, and op- 
erating speed is so low the mechani- 
cal end should function indefinitely 
with little maintenance. 

Is the converter for you? The elec- 
tronic circuit board is all solid-state, 
and since the components are not 
working particularly hard, reliability 
should be high. 'The less-than-perfect 
color accuracy, and the dim picture 
are serious flaws that you should con- 
sider carefully before you place your 
order. If you aren't a steady viewer 
of a conventional color TV, you'll 
probably approve of the picture you 
see. 

Ultimately, of course, money is the 
deciding factor. Given the choice be- 
tween the converter and a 20-inch 
color TV, I'd take the color set—pro- 
vided I could swing the $200-plus dif- 
ference. If not, the $100 converter is a 
cheap way to step up to color TV. EH 
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The expander rotates its cylinder blocks to 
achieve changes in cylinder displacement. Pis- 
tons are mounted on bent hollow rods, and the 
two pistons paired on each rod remain equi- 
distant throughout cycle. A symmetrical block 
design assures necessary pumping. If you 
turned the shaft by hand, you'd produce recip- 
rocating motion in pistons, relative to the 
blocks. Expander works opposite way: Gas 
pressure in cylinders turns block and shaft. 
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Bring together the gut engine knowl- 
edge of Smokey Yunick and a chal- 
lenging idea for a new engine, and 
you’re bound to come up with some- 
thing that runs, and runs well. 
Smokey isn’t saying that the Fluid 
Operated, Positive Displacement Ro- 
tating Energy Converter, invented by 
James E. Oliver and built from 
scratch by Smokey and Dave Ben- 
nett, is the breakthrough in external- 


Smokey Yunick joins talents 
with inventor Jim Oliver to 
build a rotary expander for a 
low-emission power plant 


By E. F. LINDSLEY / PS Midwest Editor 
ILLUSTRATION BY RAY PIOCH 
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Test engine’s energy-fluid inlet and throttle control 
are on upper left side, open exhaust in center. 
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combustion, low-emission engines. 
Smokey merely leans back in his 
chair, looks at you on a line of sight 
level with the brim of his Stetson hat, 
and says that General Motors has 
tested what he built and agrees that 
it does everything he says it does. 
Smokey also corrected me when I 
called it a steam engine. And, in the 
sense that the Oliver patent and en- 
gine will work on just about any rea- 
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inch bore delivers 3 hp at 1,200 rpm, with 


Hand-cranked model shows the 
10 cylinders in two blocks, and 
the paired pistons with their rigid, 
angled rods. When the crank is 
turned, rods and pistons center 
automatically along dogleg axis. 


sonable expansion medium, including 
fluorocarbons, he's right. According 
to Smokey's dynamometer tests, his 
engine... 

@ Produces three to four hp per 
cubic inch. 

e Weighs about five ounces per hp. 

@ Has 85 percent efficiency. 

e Is inherently balanced. 

e Hasvery high torque at low speed. 

Add to this a minimal wear rate; an 


Handbuilt ten-cylinder engine with one- high torque at one rpm. Auto engine would 


be bigger, of course, but needs no gearing. 


A Steam Engine? 


almost unlimited top rpm, although 
the high torque makes 1,200 rpm a 
practical working speed; positive 
starting direction and direct reversing. 
You have a power plant that could be 
connected directly to the rear-axle 
pinion without step-down gearing. 

In operation, both cylinders and the 
pistons within them revolve together. 
Since the cylinders are closer together 
at the inner side of the V, the pistons 


are forced towards the outer ends of 
the bores—top center. 'l'he pistons in 
the outer cylinders are therefore at 
bottom center. By proper valving 
to admit gas under pressure to the 
spaces above the two top-centered 
pistons on each side, we have four 
pistons and cylinders searching for a 
means to provide clearance volume 
for the expanding gas. There's only 
one way this can happen: The cyl- 
inder blocks must rotate. 'Thus, con- 
nect one cylinder block to an output 
shaft and you have an engine. 

To see it work. We built a simple 
model of the Oliver/Yunick engine, 
minus valves and details, to see what 
it looks like when it's working. It 
took a few puzzling minutes to get 10 
pistons aligned with 10 bores all at 
once; nevertheless, when assembled it 
turned over with a hand crank and 
motored very smoothly up to the full 
speed of a quarter-inch electric drill. 

'The other details follow suit: 

e Throttling: The present model 
uses a manual valve to control the 
flow of steam (or whatever) to the 
valves to the distribution passages. 

è Valving: Carefully planned pas- 
sages conduct the pressurized work- 
ing fluid to the proper chambers. De- 
tails are patented. 

€ Balancing pressure: Since the 
working fluid enters at one end of the 
engine and half of the cylinders and 
pistons are at the opposite end, bal- 
ance tubes interconnect the working 
chambers. 

It's simple to manufacture. ‘That is a 
major point in favor of the Oliver 
concept. There are no complex, com- 
puter-developed curves, cams, or 
gears. Our basic model was made in 
a lathe, and if we had wished to build 
an entire engine, most of the remain- 
ing working parts could have been 
made with the same simple equip- 
ment. This reduces production costs 
enormously, and since all major parts 
are round, nearly any shop could re- 
pair such an engine. 

Moreover, there are no sealing 
problems. Piston rings are made of 
Delcron, a tough synthetic. The sin- 
gle seal at the output shaft is a con- 
ventional rotary-shaft seal and resists 
no great pressure. 

So far, Smokey, Oliver, and Ben- 
nett have not attempted to get into 
the real crux of the external-combus- 
tion challenge—the boiler/condenser 
system and its associated thermal cy- 
cle. It may be that somewhere an in- 
ventor with the right heat-energy 
package is looking for a practical, 
simple, and efficient expander to drive. 
Despite commitments to the Wankel, 
interest in external-combustion power 
is growing, not waning. This may be 
why White Truck now has the Oliver / 
Yunick engine in the test lab. Gs) 
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the Cessna 150 trainer and a bundle 
Two-part training system consists of 
of course material that pertains spe- 
cifically to that plane. Main ele- 
ments of the student kit are manual 
of flight, workbook, curriculum and 
flight log, tests and answers, and a 
navigational computer. 


Manual of flight enlarges upon the material presented in class, 
while the workbook gives you a chance to test yourself. 
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One little step at a time — 


A Brand-New 


Problem: A 60-percent dropout rate 
among student pilots. Solution: Cessna's 
new flight-training system 


By NORBERT AUBUCHON 
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What you see in the manual agrees exactly with what you see 
in the Cessna 150's cockpit. Text is keyed directly to plane. 


Ae 


i. 


The erratic final approach of the lit- 
tle Cessna 150 trainer to runway 24 
at New Garden Flying Field grabbed 
my attention. The plane was sinking 
fast toward a disastrous undershoot. 
The danger signals glared. The nose 
was dangerously high, the airspeed 
low, and the plane seemed to be skid- 
ding instead of flying straight through 
the still air. 

The pilot gingerly added power to 
ease the whopping descent rate. 
Squeaking across the runway thresh- 
old in a near-stalled attitude, the 
plane staggered and dropped. An- 
other shot of power, applied too late, 
accented the first violent bounce. 
Then came a second big bounce, fol- 
lowed by a dazzling Ping-Pong action 
on each of the three landing-gear 
wheels. Simmering down, the 150 
finally came to a stop undamaged. 
Then, faltering, the 150 meandered off 
the runway, poking around for a place 
to park. The student pilot, a stranger 
to the field, was terrified. A cold 
sweat coated his goose pimples. 

The young man, carelessly and in- 
adequately taught, was lost and more 
than 30 miles from his home base 
where he was supposed to be practic- 
ing landings solo but under the 
watchful eye of his instructor. When 
telephoned, the instructor seemed un- 
concerned about his errant student. 
His first question was about the 
airplane. 

So many give up. This is one kind 
of inexcusable maltreatment that has 
caused six out of 10 people who try 
to learn to fly to give up. Worse, the 
number of people who even consider 
the idea of flying is dropping. The 
statistics started a dramatic slide in 
1967. By 1969, the number of stu- 
dent starts—those who actually 
passed the medical and got a student 
pilot's certificate—dropped from 160,- 
000 to 130,000 annually. If you were 
in the business of making airplanes, 
your goose pimples would glisten 
too. And so it was with Cessna and 
others, who could see the future fad- 
ing fast. 

Meanwhile, in Denver, the people 
at Jeppesen Times Mirror, long-time 
publishers of airway manuals and 
ground-school training aids, decided 
to bring order out of chaos. Goal: to 
turn out (not drop out) more com- 
petent pilots in less time. 

Cessna, with the biggest stake in 
a sagging light-plane business, joined 
forces with Jeppesen to market this 


Way to Learn to Fly 


new concept for flight training. It's 
called the Cessna Integrated Flight 
Training System and is available 
through newly franchised Cessna 
Pilot Centers. More than 150 are in 
action now. Some 300 to 400 will be 
operating by mid-1972, forecasts Kris 
Thorsteinson, manager of Cessna’s 
pilot-training department. 

How good is it? The Cessna Sys- 
tem brings modern teaching tech- 
niques to flight training. It inte- 
grates the facts and skills a student 
must learn, presenting only those bits 
of information that are important to 
the student at any given stage. Prior 
to the first flight, the student is 
taught only what he needs to know 
to make the experience in the air- 
plane meaningful. After each chunk 
of new knowledge is presented, mini 
quizzes are used to check whether or 
not the student understands. If not, 
the matter is cleared up before more 
information is presented. Then, as 
the course progresses, both facts and 
skills learned are reviewed from time 
to time to reinforce the already solid 
base. Each block of knowledge is 
firmly founded. This is programed 
teaching, as developed at Harvard 
University by psychologists B. F. 
Skinner and J. B. Holland. 

The Cessna system is structured to 
use specific information previously 
acquired in the course. Thus, back- 
tracking and redundancy are cut to 
the minimum, both learning and re- 
tention rates are increased. The re- 
sult is standardization. Each student 
is taught the same way, calculated to 
be the one best way, to get maximum 
efficiency. 

By contrast—but not to damn a 
number of good flight schools—as- 
piring pilots often get nonstandard 
treatment. Many instructors have 
little experience in teaching, the 
vaguest syllabus to go by, and lack 
interest in teaching. They are there 
primarily to build up their time to 
qualify for a copilot’s job on a com- 
muter airline or with a corporate op- 
eration. Typical of the worst, a new 
student is started right off in the 
airplane without any explanation of 
what makes an airplane fly. 

Slow and sticky. If a man sticks 
with this sort of nonsense, he might 
not solo until he’s flown 20 hours or 
more. And he won’t get his license 
until he’s logged 67 hours or more. 
The 20 and 67 numbers are average 
today, according to the FAA and 


Flip-card/cassette tape player device gives 
information in audio-visual form to individ- 
ual students. Groups use film strips. 
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Author checks a Cessna's engine oil before 
a flight with Laurel Smith. Aubuchon finds 
the 150 an ideal training plane. 


Cessna. Today's flight training for 
civilians, as a whole, desperately 
needs the overhauling it will get from 
the Cessna system. To repeat, this 
is not to say that there are no good 
schools. There are. But, up to now 
the layman has had trouble discern- 
ing the good ones. 

Development of the new system 
started with an analysis of what 
everyone needs to learn to become a 
competent, licensed private pilot. 
There are 1,500 task items on the 
list: actual flying skills, weather, 
navigation, aerodynamics, etc. One 
single item, for example, is how, 
when, and why to use the carburet- 
or heat to avoid ice and consequent 
engine failure. Another: how to do 
steep turns without changing alti- 
tude. 

Each of the task items was isolat- 
ed, then positioned in the new sylla- 
bus according to what the student 
would need to know to accomplish 
his next increment of learning. Only 
information that's both important 
and relevant to the immediate situa- 
tion was included. Example: Only 
the small part of Federal Aviation 
Regulations pertaining to a local 
flight was included in the beginning 
segment. Later, more is added as 

Continued 
DECEMBER 1971 | 51 


needed. Going it the old way, stu- 
dents are often faced with a course 
on FARs tossed at them in one big 
boring series of lectures. 

The new way soon demonstrates 
its efficiency. The student finds he 
can make immediate use of his knowl- 
edge, and accomplishment bit-by-bit 
comes easily. 

Classroom vs. lab. Classrooms make 
lousy airplanes and airplanes are 
lousy classrooms. 'The Cessna Inte- 
grated Flight Training System uses 
the classroom to present al] academic 
material. The Cessna 150 airplane is 
the laboratory. Much like a college 
course in physics, you get the theory 
in a quiet atmosphere. Then you ac- 
tually try the experiments previously 
suggested in the airplane, knowing in 
advance what is supposed to happen. 
Your comprehension goes up fast— 
and so does your skill. 

First, a summary of needed-to- 
know information is presented by 
audio-visual aids: either with a strip- 
film projector or a desk-top flip chart. 
Each uses the same taped audio on 
snap-in cassettes. The projector is 
used for groups; the flip device is 
handy for individuals working alone. 
In both cases the ground-school in- 
structor assists. In group situations 
students dial the number for the an- 
swer they think is right and flash the 
answer to the instructor with a hand- 
held, battery-powered light. Answers 
are color-coded. If the correct answer 
is red and the instructor gets mostly 
green and yellow, he knows instantly 
that his teaching is not getting 
through. That’s a stop signal. His 
job: Find out now what’s wrong and 
correct it before moving on. 

Then the student turns to his flight 
manual. This text reviews the mate- 
rial presented and expands somewhat. 
Next is a short session with the stu- 
dent workbook for a comprehensive 
quiz done by the student himself. An- 
swers are supplied, to provide a check 
for the student. The Cessna people 
call their ground school Flight Prep. 
Each Flight Prep lesson can be com- 
pleted in about an hour. 


Chief instructors from all schools using Cess- 
na system are taught to teach in Wichita 
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With Flight Prep 1 under your 
belt, you are ready for your first one- 
hour flight lesson in the Cessna. You 
are now master of a significant chunk 
of information concerning the type of 
flying you will do during that first 
hour in the air. After that hour, 
here’s what you will be able to do: 
start the engine, taxi, check the en- 
gine for proper operation, take off, 
level off, maintain straight-and-level 
flight (plus or minus 100 feet), make 
gentle turns, and hold a course (plus 
or minus 10 degrees). As backup 
knowledge, you will know basic aero- 
dynamics, and all about radio proce- 
dures and air regulations that apply 
to your first flight. 

After seven flight preps and 10 
hours in the air, you should be ready 
for solo in the Cessna 150, all with 
that gratifying sense of accomplish- 
ment that comes with success. 

Standardized and integrated. Ac- 
cording to George Stathers, an FAA 
executive with over 5,000 hours (in- 
cluding 2,000 instructing hours) to 
his credit, standardized training with 
flight and ground work integrated and 
programed is potentially 25 percent 
more efficient than old-style training 
methods. 

All Cessna Pilot Centers must use 
the Cessna 150 two-place trainer, be- 
cause all course material is written 
and programed around that specific 
piece of hardware. When you see a 
picture of an instrument panel in the 
book, you can be sure the picture 
won't change when you get into the 
airplane. A flight characteristic de- 
scribed turns out as represented. 
There are many good brands of train- 
ing planes around. You can learn to 
fly on any one of them. But, because 
there are literally thousands of 150s 
extant, this well-designed trainer 
makes it possible for Cessna to com- 
pletely integrate and franchise their 
new program on a national basis. The 
150 1s the last link in a flight-training- 
school chain soon to reach from coast 
to coast. 

The original Jeppesen flight train- 
ing program included one training de- 


by Cessna executives. This is an important 
step, assuring uniform quality instruction. 


vice that is not in the new Cessna 
program. That's a flight simulator, 
like the famous old Link trainer, in 
which basic air maneuvers and ele- 
mentary instrument flying can be 
taught in the quiet of a carpeted room. 
Simulators can improve training effi- 
clency even more. Certain work can 
be done at night or during bad 
weather when aircraft can't be flown. 
You simply jump into the cozy ma- 
chine and start immediately; taxiing, 
engine checks, and traffic situations do 
not delay you; and simulators cost 
less than airplanes to operate. 

However, the initial price of a low- 
cost simulator is as much as an actual 
aircraft. This type does not teach 
any maneuver in which visual refer- 
ence to the ground is required, such 
as landings, “S” turns over highways, 
etc. More, there are not many around. 
Had Cessna included a simulator in 
their franchise package, the cost to 
the flying school would have jumped 
to about $17,000 instead of the $2,000 
a school must pay to qualify as a 
Cessna Pilot Center. Thus, eliminat- 
ing the simulator will make the CPC 
program available to nearly everyone 
much more rapidly. 

The big question is whether this 
new program will help change the 
trend by encouraging more people to 
learn to fly and reduce the drop-out 
rate. 'The 30 instructors I inter- 
viewed verified a survey-type study 
done by Ohio State University, which 
asked dropouts why they quit. The 
prime reasons given were: 

e High cost of flying. 

e Too much time involved. 

€ Fear of failure of the FAA writ- 
ten examination. 

The Cessna program is attacking 
these problems. 

What's the tab? Kris Thorsteinson 
says the new system will allow you 
to get a license for between $1,000 and 
$1,500, depending on your location. 
Time involved? This will stay about 
the same; the new system demands 
more ground work. Fear of failure? 
Don Sellars, director of training for 
Jeppesen, says he can predict, plus 
or minus two points, how well a stu- 
dent will do on the FAA written ex- 
amination based on the mark he gets 
on the final written test given in the 
Cessna course. The Cessna student, 
having done well, should face both 
the FAA written and flight examina- 
tions without fear and full of justified 
confidence. 

Laurel Smith, one of the Cessna 
training coordinators, said: “In flying 
it used to be that Experience was a 
harsh teacher. She zapped you with 
the examination first and gave you 
the lesson afterwards.” With the 
Cessna system you get the lesson 
first—one little step at a time. 
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Throttle response is instantaneous Hardest 


keeping fast-revving engine from pushing 
tach needle past the 9,200 redline. 


4 Cylinders, 4 Carbs, 


4 Strokes, 


and 500cc of Action 


Big-bike power in an 
intermediate? Right—that's 
Honda's new 500 Four 


By RAY HILL 


O ne of the sweetest pieces of motor- 
cycle engineering to come down the 
road lately is the Honda CB-500. 
Super-bike performance without big- 
bike weight and cost—that's what you 
get. Four little 2.2-inch-diameter pis- 
tons operating in 30 cubic inches of 
space churn out 50 hp at 9,000 rpm. 
The tach redlines at 9,200. But the 
four-carb, four-stroke OHC engine ac- 
celerates so fast it's hard to stay out 
of the red. 

On a test track I made a couple of 
leisurely practice laps, then barreled 
into a curve at 80 mph. Downshifting 
into fourth, I leaned, rolled on the 


gas, heard something scrape, shifted 
into fifth, and the next time I looked 
at the speed needle it showed 100 
mph down the straightaway. 

What happens if you have to stop 
all this power in a hurry? On the 
front wheel there's a hydraulically 
operated disk brake equal to the best 
stoppers on the road. If you grab it 
too hard, you can find yourself star- 
ing back at the headlight. 

When it's cold, the 500 takes a few 
seconds to start. When warm, a tap 
on the starter button is enough. The 
engine runs very quietly—so quietly, 
in fact, that stopped in city traffic, I 
sometimes had to strain to hear it. 
Even under heavy acceleration the 
engine is impressively quiet and vi- 
bration-free. 

This little powerhouse shoots 
through the quarter-mile at about 90 
mph in 14 seconds. During the com- 
ing year, it'll probably shoot through 
some sales records. Yep, Honda's 
struck gold again. Gs) 


Lights below speedometer and tach show 
turn signals, oil pressure, neutral position, 
high beam. Brake reservoir is at right 


b. he 


One of the best brakes in motorcycling is 
hydraulic disk unit on the front wheel, Au- 
thor made panic stops without fade. 


Well sprung, with a comfortable seat and 
50 hp coming out of a five-speed gearbox, 
the 500 makes riding on two wheels a joy. 


HONDA CB-500 SPECS 


Engine type .............. OHC four-cylinder, in-line 
Bore and stroke ........ 56 x 50.6 mm 
Displacement ......... .498cc 
Hp @ rpm ................50 @ 9,000 
Compression ratio 9:1 
Clutch type ...... ....Multidisk, wet 
Primary drive |... Silent servo 
Final drive Single-row, roller chain 
Transmission ..... .Five-speed, constant mesh 
Gear ratio ................. Ist! 2.353:1 

2nd: 1.636:1 

ard: 1.269:1 

Ath: 1.036:1 

Sth: .900:1 

Hydraulic disk 
- Single leading shoe 
.. Front: 3.25 x 19 

Rear: 3.50 x 18 


Front brake 
Rear brake . ..... 
Tire size .... 


Wheelbase ....... ..55.5 in. 
Ground clearance 6.5 in. 
Saddle height 31.7 in. 
Weight .. 403.5 


: 3.7 gallons 

Oil capacity ............. 3.2 quarts ` 
Ignition ................... Battery and coil 
Battery... .. .12 volt 

Top speed ...............110 mph 

Price ...... 1... $1,955 f.o.b. 


Gas-tank capacity 
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cheap one-jewel movement (arrow points 


Genuine Bulova shows off its 17-jewel 
to a single jewel) often found in counter- 


movement at left, below. On the right is a 


Can You Spot a Fake? Here's What 
You Should Know About the 


Beware! They carry $100-and- 
up price tags—and they're 
worth less than $5 apiece 


By OSCAR SCHISGALL 
and DOUGLAS GARR 
PHOTOS BY ORLANDO GUERRA 


j m weeks before Christmas, on the 
way home from work, a well-dressed 
man stops you on the street. “The 
boys in the office gave me this Omega 
watch, but I've already got one," he 
says. "It goes for over $150. You 
can have it for $50.” You check the 
watch. It says “Omega.” And you 
could stand a new watch. He sees 
that you're hesitant. "Tl take $40," 
he says, finally. 

What a deal! Do you buy it? Don't 
—here's what will probably happen: 
In a couple of weeks the watch will 
stop. You'll take it to an Omega jew- 
eler for repair; after all, Omegas are 
guaranteed. The jeweler will regret- 
fuly tell you the watch isn't an 
Omega, but a counterfeit with a one- 
jewel movement worth about $2. 
You're out 40 bucks. 


Five of these 10 watches are frauds! The Hamilton on the left (top row) is a “Hor- 
milton”; the Longines at far right in center row is a "Longune." Of the Omega 
and Seiko pairs, each right-hand watch is counterfeit (and an unusually good copy). 
The "21-jewel" Bulova on the left (top) is a fake with only one jewel. 


feits. Compare its primitive gearing with the 
complex works in the Bulova. 


The dial said “Omega,” and even 
displayed the Greek letter—the omega 
symbol. But the dial was printed by 
counterfeiters who make several thou- 
sand phony dials a year stealing the 
names of popular watch companies. 
They put a cheap movement in an 
expensive case, attach a band, and 
they have a $5 timepiece “worth 
$150." 

Just what is a phony? There are two 
kinds of counterfeit watches. Either 
a well-known company's name is 
stamped on a dial, or the dial has a 
misspelled name that is very close in 
appearance to the name of a legiti- 
mate company. Omega, Hamilton, 
Longines and Bulova seem to have 
been copied the most. The common 
misspelled phonies are “Cimega,” 
“Hormilton,” *Longune," “Bulovia” 
—along with “Benhur” and “Gruin.” 
In either type the cases contain a 
cheap movement. 

It can’t happen to you, right? But 
every day many intelligent, unsus- 
pecting people are duped by peddlers 
offering these phonies at “bargain” 
prices. Counterfeiters concentrate on 
watches that would normally retail 
between $50 and $150. Copying a $15 
Timex would hardly be profitable, 
and who would think of buying a 
$4,000 diamond-studded Piaget from 
a street vendor? 

The fraud merchants stay away 
from the complicated watches, too, 
because the more gadgets a watch 
has, the harder it is to copy. Although 
calendar watches are frequently coun- 
terfeited, watches that carry every- 
thing from alarm clocks to stop- 
watches are too expensive to copy. 
Few cheap movements can be found 
to fit the needs of the multipurpose 
watches. Occasionally, you'll find an 
exception. 

Although there's really no way of 
telling just how many phony watches 
are sold, two authorities, Leonard 
Sadow, a vice-president of Longines- 
Wittnauer, and John Benton, former 
executive vice-president of the Jew- 
elers Vigilance Committee, estimate 
that every year hundreds of thou- 
sands are peddled in addition to the 
45 million legitimate watches sold 
here annually. At one time, annual 
estimates of the phonies ran into the 
millions. 

Where are the fakes sold? Mostly 
youll find them being peddled in 


large port cities, but be- 
cause of widespread dis- 
tribution, you could run 
into one anywhere. 
Watch companies have 
received letters from 
swindled people in rural 
areas of the U.S. as well 
as the big cities. Some- 
times the sellers will say 
they're stolen; but rather 
than risk loss of a sale 
by making you a partner 
in crime, other stories 
are invented: 

At a racetrack a man 
who “gambled away his last dollar" 
will offer his watch for $20. At a 
railroad station one who “lost his 
wallet" will offer to sacrifice his “fine 
timepiece" for $30. Sometimes they'll 
even claim to be watch-company 
salesmen. A good con man can sell 
four or five watches an hour for $10 
to $50 apiece. 

Street peddlers even offer two- 
year-service “guarantees” in the 
watch boxes. Most of them are just 
as phony as the watches. But in one 
case, a watch-company attorney re- 
ported, there was actually a service 
department to take care of custom- 
er complaints. Repairing a broken 
watch took too long, so the counter- 
feiters simply substituted another 
cheap movement, and sent the watch 
back. 

Some fakes will work as long as 
a couple of months, but usually they 
stop in one or two weeks. 

Longines has brought more than 
75 suits against distributors and im- 


Bogus names may sound amusing, but people continue 
to be swindled by them. Peddlers often place the minute 
hand over the “u” 


in Longune, "or" in Hormilton). 


porters for copying or similarly using 
the company trademark. Most of the 
suits brought injunctions to stop the 
companies from continuing the fraud. 
But as soon as one company is 
stopped, another appears. "They've 
had a tough time keeping up with the 
illicit traffic. 

One underworld dealer, when ar- 
rested with over 100,000 counterfeits 
in his home, admitted clearing more 
than $20,000 a month. He named his 
supplier (who disappeared after the 
dealer's arrest), but had no idea of 
the original] source. Says a company 
executive, “You rarely hear of a watch 
counterfeiter being identified, much 
less arrested." 

Company officials believe our laws 
are antiquated. They stop the ped- 
dler, but not the supplier. And law- 
enforcement agencies and courts don't 
consider copying a watch as serious 
a crime as counterfeiting a $10 bill. 

Where do the phonies come from? 

Continued 


Most of the irauds are as poor as this 


“Bulova.” The counterfeiter didn't even 
bother to print the name; he just pasted 
it on. And those 23 jewels? Nope, only one. 


Quality watches come in fine boxes with 
the company's name clearly engraved, as 
shown here. Peddlers can rarely get them, 
so use cheap boxes with phony price tags. 
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Omega never puts its name on the case, 
so you know watch at left is counterfeit. 


Cheap movements are imported from 
Russia and Switzerland and are as- 
sembled here. Or they are imported 
and assembled in some other country 
and then smuggled into the U.S. 
Hong Kong imports 4!5 million 
watch movements annually. The city 
doesn't consume all of them. Most 
are assembled with dials, cases, and 
bands in the city's 184 factories—le- 
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Note phony serial number, too. Real Omega 
(right) is marked only "14K gold." 


Hong Kong watchmakers are honest. 

But there are underground oper- 
ators, too, who turn out vast numbers 
of counterfeits that are smuggled all 
over the world. A Hong Kong jew- 
eler said, “I wouldn't even try to 
guess how many fake printed dials 
are pasted over cheap movements we 
import—principally from Russia.” 
U.S. Customs officials catch some of 


centage get into the country free. 

Apart from watches that are open- 
ly fraudulent, there are countless 
dials carrying newly invented names. 
Usually, they contain the same cheap 
movements as the counterfeits. Many 
people think the phrase “Swiss made" 
guarantees fine quality. The Swiss 
do make fine watches, but their one- 
jewel movement is worth only a few 
dollars—and is still “Swiss made." 

Stop the counterfeiting? The big 
watch companies have taken more 
legal action than ever before, and 
have even published warning notices 
about the phonies for their dealers 
to display in their stores. Watch 
companies recommend that you buy 
only from an authorized dealer. That 
gives you some place to return to if 
something goes wrong. 

The watch companies can’t stop 
the counterfeiting by themselves. 
When people are duped, they actual- 
ly blame the legitimate manufactur- 
ers for not stopping the frauds! And 
most people don’t complain because 
they’re ashamed to admit they were 
taken. The Federal Trade Commis- 
sion, State Consumer Fraud Offices, 
and Better Business Bureaus need 
our help. If you see a counterfeit 


gitimately, for the most part. Most 


these smugglers, but a large per- 


watch, report it to these agencies. 


How to tell the real ones from the fakes 


Stick to the jewelry store when you buy a watch and you won't 
have to worry about getting a phony. If a "salesman" stops you 
on the street, however, here's what to look for: 

A counterfeit will probably feel light in weight and will wind 
easily because it has a cheap movement. Often, a copy will be 
easy to spot simply because the workmanship on the dial is poor. 
Lettering may be off-centered or printed poorly and will often 
be printed or pasted on. You don't have to look closely to spot 
pasted-on names. Most legitimate watches have raised or em- 
bossed lettering and numbers. 

Look closely at the dial. Is the name misspelled? A clever 
operator will place the minute hand over the misspelling to hide 
it. A “Cimeqa” can easily look like an Omega. If you see the 
word "Astromatic" or ‘“‘Agromatic” ask the seller what it means. 
He may say it's the style code, but usually it's a dodge to make 
you think the watch is "Automatic." 

A peddler normally won't show you the movement, but if he 
does unscrew the case, the company name and the number of 
jewels should be stamped on the movement. Almost all the cheap 
movements we've seen say "one-jewel, unadjusted.” You will 
probably see the single red jewel in the middle of the works of 
a phony. Rarely are all the jewels in good movements visible, 
but you should see four or five. 

Markings on watch cases that say ‘’14- or 18-karat gold” may be 
just as phony as the movements. Often these cases are made of 
anodized aluminum and some are so bad that the “gold” comes 
off if you scratch it with your fingernail. Most of the phonies 
will have brass, aluminum, or stainless-steel cases. Another hint 
on case markings: Three years ago the Federal Trade Commission 
issued guidelines to set manufacturing standards for the watch 
industry. No longer can watches be touted as “waterproof” or 
“shockproof.” They can only say shock or water “resistant,” and 
then only after meeting certain requirements. Many phonies have 
"proof" markings—an instant giveaway. 

Street peddlers often display the counterfeits in cheap boxes 
with no watchmaker's name on them. Legitimate companies use 
elegant boxes with the name prominently printed. Be careful 
here, too—you could get a genuine box and a phony watch. Fol- 
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lowing is a brief primer on how to tell the real thing from the 
fakes battening on the four most-copied brand names. 

Bulova: Fortunately, most Bulova phonies are poor imitations. 
The fakes we've seen have the Bulova lettering hastily pasted on. 
Genuine Bulovas have a five- or six-digit serial number on the 
case, which is used to trace a watch if lost or stolen. The serial 
number may or may not have a letter prefix. The case also has 
a style code, which may be a letter, number, or combination of 
both. Bogus Bulovas usually do not have case and style numbers. 
If a street salesman does show you one with a number, ask to 
see another watch. If two have exactly the same serial numbers, 
you can assume they're counterfeit. Misspellings to look out for 
are “Bolivia” and "Bulovia." 

Omega: Spotting a phony is easy. The watch face of a real 
men's Omega has the name in raised letters under the Greek 
letter omega (or horseshoe). Most of the fakes we've seen have 
the name and the symbol simply printed on, and the symbol is 
thin, as opposed to the real one, which is bold and thick. A true 
Omega case won't have the name “Omega” on the back. Some 
have a model symbol or gold-content marking, but that's all. For 
instance, the Seamaster has a seahorse. Most counterfeit Omegas 
have "Omega," the horseshoe, and “14K gold" printed on the 
back inside a triangle. Watch out for “Onega,” "Cimeqa," 
"Oimega" on the dials. 

Hamilton: The Hamilton name appears four times on the 
genuine watches—on the dial, case, inside of the case, and on the 
movement. Counterfeiters may omit one or more of the names. 
Most models have their stylized “H” on the dial. The real move- 
ment will say "Hamilton" and have a three-digit grade number. 
If you see one with a long number, it's phony. Fakes also have 
low-grade lettering on the face and don’t have an “H” symbol. 
Bogus names frequently used are "Hormilton," “Homelton,” 
“Hamlin,” and "Homilton." 

Longines: Real dials say “Longines” in print lettering, never 
script. (Longines does some of its advertising in script, which 
could be the reason counterfeiters use script.) The numbers on 
the dials of real Longines are also in raised lettering. Most of 
Longines’ men's models carry their "flying hourglass” trademark. 
Few counterfeits have this. Longines does not use serial numbers. 
Phony names: “Longune,” "Lonjins," and "Lonjeans."—D. G. 
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Man-sized Crosman 622 Pell-Clip repeater 
with fast, smooth pump action, is ideal for 


Proxitel—and patience—can get you close ^ 
enough to fill your frame with a tiny bird 
like this titmouse. Center your subject; 
sharpness falls off near the edges. 
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PERSONAL-USE REPORT 


The Long Lens 
That Lets You 
Move in Close 


Most 200mm lenses for a 35 focus ` 
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= CO. cartridge loads into pump tube. Pierc- 
= ing assembly (in right hand) screws into 
tube, pressing gas cartridge against hollow 
probe that pierces its seal, releasing gas into 
discharge valve. You get 30-40 shots. 
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short-range plinking. It consistently shoots 
dime-size groups at a distance of 25 feet. 


Pell-Clip holds six .22-caliber pellets, works 
something like the cylinder of a revolver. 
Jamproof, it snaps into a loading port in the 
receiver and turns as the pump action is 
operated. No reloading between shots. 


onl los 10 feet. The 200mm ` | " | h 
/A Spiratone Proxitel I tested fo- PERSONAL-USE New CO, Fun Gun Fires 


REPORT 


cuses down to 32 inches, three times `` 
as close—and the subject looms three 
times as large in your viewfinder. 
How does the Proxitel focus so close? 
See photo below. How does it per- 
form? See photo above. It's $90, with 
a mount to fit most 35mm SLRs, from 
Spiratone, 135-06 Northern Blvd., 
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If you're one of those dyed-in-the- 
wool shooters who class all pellet guns 
as kid stuff, take a good look at this 
one. Using it convinced me that it 
rates a spot in anybody's gun rack. 

A gas-operated .22 pump rifle with 
a unique rotary magazine, the Cros- 
man Model 622 Pell-Clip repeater has 
the look and feel of a real shootin' 
iron. It has a man-sized stock and 
forearm of walnut-finished hardwood. 
Forty inches overall, the 622 has a 
23-inch barrel and weighs in at about 
six pounds. Short-stroke slide action 
is fast and smooth, easy to operate. 
The revolving Pell-Clip loads quickly 
and is virtually jamproof. 

Standard sights are sporting type: 
open U notch rear—adjustable for 
windage and elevation—and ramp 
front. Receiver is grooved for the tip- 
off mount of the 4X scope Crosman 
offers (at $10.98) as an accessory. 

Chief advantage of this gas-operat- 
ed kind of pellet gun is that you’re 
spared the effort of cocking or pump- 
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Flushing, N.Y.—A. J. Hand 
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Close focusing comes from two separate 
rings. Turn the wide checkered ring to 
focus from infinity to 10 feet. Turn narrow 
checkered ring to move in to 32 inches. 


Like a Six-Shooter 


ing required between shots to power 
a spring or pneumatic air rifle. 

I've put several hundred .22 pellets 
through my Crosman 622 and it's 
been great fun. Accuracy, I found, is 
adequate for short-range informal tar- 
get shooting: The rifle is capable of 
perfect scores on the standard 25-foot 
rifle target, which has a 0.150-inch 
bull’s eye. With this excellent pellet 
gun, any reasonably good shot can 
hit dime-size targets at 10 paces 
every time. 

According to Crosman, average 
velocity for the Model 622 is 450 feet 
per second. In my book, that means 
not enough power for hunting—unless 
your sport is mice or sparrows. 

At $36.95, the Crosman Model 622 
Pell-Clip repeater is a lot of gun 
and you can fire it for about a penny 
a shot. A CO. cartridge, good for 30- 
40 shots, costs 25 cents, and $1.15 
buys 250 .22 pellets. Extra Pell-Clips 
—handy to have—will cost you 98 
cents apiece.—Paul Wahl 
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Apollo 15: Drilling into 
the Moon's Surface 


Setting aside the battery-powered lunar drill, astronaut David 
Scott prepares to add another bore stem. NASA photos here 
showing him at work were shot by James Irwin. At right, Scott, 
Worden and Irwin (lett to right) relax after Apollo 15 mission. 


You watched the drilling problems on TV. 
Here's what went wrong... and right 


Lulli | 


By ERNEST A. ZADIG 


di 

| thought you'd never ask,” astronaut commander 
David R. Scott said to me with a broad smile. Astronauts 
James B. Irwin and Alfred M. Worden laughed as he 
dug into a desk at the Houston space center and pulled 
out a huge chart. “I just happened to have this with 
me," Scott said. 

Apollo 15's commander—as expertly as he maneuvered 
the lunar roving vehicle (LRV) on the moon’s surface 
steered around my query about problems with the moon 
drilling operation. Instead, with the chart, he launched 
into a detailed description of the Hadley-Apennine core 
sample returned to earth. 

Throughout the world, millions of TV viewers had 
watched Scott struggle with his drilling tasks. A note of 
urgency in Mission Control's communications hinted at 
the importance of the work: To complete two key mission 
goals, the drill had to do its job. 

The difficulties Scott encountered became clear later 
when I studied detailed blueprints of the ALSD ( Apollo 
Lunar Surface Drill) at Black & Decker’s Maryland 
dc plant. Bob Riley, the drill’s designer and builder, corre- 
Core sample taken here has provided wealth of data about moon. lated the astronaut's comments with the drill's complex 
58 | POPULAR SCIENCE 


construction as we discussed the drilling problems. 

Wrestling with torque on the moon. The ALSD em- 
ploys a unique combination of turning and hammering 
to drill. A cam lifts a spring-loaded percussor, then lets 
it deliver a sharp smack to the chuck—2,270 blows per 
minute. 

At the same time, the chuck is rotated slowly at about 
280 rpm. It's not just a simple gearing down of the 9,300 
rpm motor; an intricate clutch is included to insure safe 
operation in the moon's one-sixth gravity. Without the 
clutch, whenever the drill got stuck an astronaut would 
find himself on a fast-whirling merry-go-round. 

This is because the rotating drill exerts a counter 
torque the astronaut must be able to absorb. Although 
the reduced gravity cuts his “absorption power" by one- 
sixth, gravity does not lessen the torque. Consequently, 
when the counter torque reaches about 15 foot-pounds— 
an astronaut's practical limit—the clutch slips. 

Separating drill and stems. Scott's wrestling match 
with the ALSD you saw on television was in part due to 
the manner in which the drill stems are held in the chuck. 
One problem was separating the power head to add drill- 
stem sections. 

Two types of stems were used: one to cut a core sam- 
ple, the other to bore two holes for sensing probes. The 
former carries a portion of male thread that screws into 
a female thread in the chuck. The latter is a taper fit 
something like the center in a lathe tailstock. 

Drilling operations were performed during all three 
EV As, and Scott frequently found the lunar material did 
not hold the bore stems enough to power-release the 
ALSD. To remove the drill in order to add on stems, 
Scott decided to use the ALSD wrench to restrain the 
stems. Manipulating the wrench in his restrictive space 
suit was apparently a problem. 

More problems: subsurface rock. “We had difficulties," 
Scott said, "because we didn't expect the regolith or the 
surface material to be quite as well integrated or packed 
as it was." This rock-like material, encountered at a 
three- to four-foot depth during drilling of the first two 
HFE (Heat Flow Experiment) holes, prevented placing 
the temperature probes to the 10-foot depths planned. 
The fatiguing torque buildups from the drill-added to 
the astronaut's other time-consuming tasks—meant set- 
tling on HFE hole depths of just over five feet. Drill 
rates varied from 140 inches per minute to three inches 
per minute in dense material. 

I learned that engineers became apprehensive about 
one aspect of the drilling operation as they watched TV : 
Commander Scott seemed to be leaning a bit too heavily 
on the ALSD. 'They felt the boron-filament drill stems 
might break, causing him to fall forward. 


Strapped into moon rover that vastly extended range of lunar 
exploration, Scott pauses brieflv after successful EVA. 


Unique technology for 8.5-lb. space drill 


CERAMIC MAGNET 


CAM GEAR ARMATURE : 
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BIT-ROTATION cam PERCUSSOR 
GEAR FOLLOWER ENERGY SPRING 


Minus hand grips, moon drill is shown above with a protective 
mesh. A small fan circulates pressurized nitrogen around all 
heat-generating elements. The ball-bearing-mounted cam follower 
lowers friction and heat by providing rotary-rolling type contact 
lor the cam lift. The shock-absorbing energy spring is a telescop- 
ing titanium-tube element that helps dissipate percussor energy 
as heat instead of transmitting impact energy into the relatively 
thin-wall magnesium housings of the drill. 


Some downward pressure, they explained, was neces- 
sary because of the powerhead's internally pressurized 
nitrogen. At 15 psi, this inert gas acts as a heat-transfer 
medium and as a bulwark against the lunar vacuum. 
'The pressurized nitrogen kept the chuck extended by act- 
ing against the chuck shaft at about 12 pounds. This was 
the downward force necessary to keep the chuck mech- 
anism working properly. The engineers were afraid Scott 
was exceeding this force. 

Sinking the titanium stems for the core sample went 
easier. Scott placed six stems 93 inches into the surface. 
To recover the core sample, though, the astronauts 
elected to go against training procedures. The core stem 
passed through a ground treadle which had a pawl to help 
remove the powerhead chuck. Ignoring the pawl method, 
Scott and Irwin strained at the ALSD and stems until 
they cleared the surface. Then they carried the ALSD— 
with treadle and stems still attached—to the LRV. There, 
with more difficulty, they separated all but two core 
sections, using an LRV vise and ALSD treadle lock. 

Scott, who said the moon drilling was very difficult, 
very time-consuming, and at times very perplexing, nev- 
ertheless stressed the advantage of having a man on the 
moon. “His subjective mind can evaluate the situation 
and come up with a fix," he said. “A machine can’t do 
that. A machine would have stopped. A machine would 
never have gotten the drill core." 
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New videoplayer accepts both color and cartridges up to the 400-foot size, plays 
sound super-8 movies in standard Kodak them over your conventional color TV. 


Coming: Your Super-8 
Movies on Your Own TV 
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HORIZONTAL 
DEFLECTION — HIGH 
VOLTAGE SUPPLY | 


PHOTO TUBE SUPPLY 


MEDIUM VOLTAGE 
POWER SUPPLY | 
COMPOSITE 
SYNCH. 
PROCESSOR 


Film-transport mechanism includes provision for automatic film takeup from cartridge. 
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Kodak shakes up the 
cassette videoplayer lineup 
with a switch-hitting system 


By ARTHUR FISHER 
Group Editor, Science and Engineering 


Yaz eagerly awaited vacation mov- 
les are back. You snap the reel into a 
standard super-8 cartridge, drop it 
into a player connected to your TV, 
and watch the family fun in color and 
sound without the fuss of setting up 
screen and projector. Later, you drop 
the same cartridge into a conventional 
super-8 projector and show the neigh- 
bors your opus on your big projection 
screen. 

Sound impossible? Not anymore. 

You've been reading about the 
great videocassette derby, with CBS- 
EVR, magnetic tape, holograms, and 
even video discs touted as strong en- 
tries. Now Kodak says it can all be 
done—and better—with super-8 film. 
Not the least of advantages will be 
the kind of switch-hitting prowess in 
the example above. 

In October, at a Montreal meeting 
of the Society of Motion Picture and 
Television Engineers, I saw Kodak 
unveil its new videoplayer. It’s sur- 
prisingly compact for the complex 
job it does—translating super-8 film 
images to TV signals. The film inside 
moves continuously past a flying spot- 
scanner whose special circuits were 
designed with the help of Sylvania, 
who also made the photomultiplier 
tubes that receive the optical color in- 
formation. In operation, two leads 
from the player simply clip onto the 
antenna terminals of a color TV. 'The 
resulting picture, as I saw, is just fine. 
So was the sound (magnetic). And 
by pressing the right buttons, I could 
freeze a frame ( with no loss of bright- 
ness) or make the film go forward or 
backward at any speed. 

Eric A. Yavitz, of Kodak’s Motion 
Picture and Education Division, 
summed up the pluses for super-8: 

€ You can make a high-quality 
color movie with a $30 camera. 

€ You can edit film easily. 

€ Because you just snap the film 
into a standard cartridge, you can see 
it either on TV or projection—impor- 
tant in home, schools, and industry. 

© Super-8 film can be duplicated 
quickly and easily, worldwide. 

e There is an enormous inventory 
of professional movie material that 
could be converted to super-8. 

Yavitz stressed that Kodak was not 
committing itself to marketing a su- 
per-8 videoplayer; they simply want- 
ed to prove it could be done. Toshiba, 
Fuji, Vidicord, and Nordmende say 
they will make such players. ^ Er 


Cuts 
Shipping Costs 


Could this be the thing that will re- 
verse the downtrend of America’s 
merchant marine? Edmund L. Hu- 
kill, vice president of Ingram Ocean 
Systems, New Orleans maker of the 
Tug-Barge, claims it could do just 
that. 

Seen at sea, the Tug-Barge looks 
like a conventional oil tanker. Actual- 
ly, it's two vessels—the ocean-going 
tug, MV Martha R. Ingram, pushing 
the tank barge, IOS 3301. While the 
two operate together as a rigid, in- 
tegrated unit in any sea condition, the 
tug detaches in two minutes to be- 
come an independent, stable vessel 
capable of performing any tug task. 

The tug fits snugly into a U-shaped 
opening in the barge's stern. Fast 
lockup of the two is accomplished by 
hydraulic rams at the tug's prow and 
port and starboard bows, while lami- 
nated steel-and-rubber wedges secure 
contact at a point slightly abaft of 
beam. 

In effect, the Ingram ‘Tug-Barge 
concept is a seafaring version of the 
tractor-trailer principle used in motor 
freight hauling. A tug can deliver one 
barge to its destination and there pick 


just a e ee more. [NES rams 
and locking wedges rigidly secure the Mar- 
tha R. Ingram in the U-shaped stern of this 


up another loaded barge for the next 
voyage—making for a virtually con- 
tinuous operation. 

Thus, large volumes of cargo can be 
handled economically at modern ship 
speeds with a minimum of turn- 
around time for the tug and its crew. 
Barges are not limited to tanker con- 
figuration; other possibilities include 
dry-bulk carrier and gas carrier—liq- 
uefied, refrigerated, or pressurized. 
Cost of a Tug-Barge is about two- 
thirds that of a conventional tanker 


tank barge. Other configurations include a 
15,000-ton gas carrier, 28,000-ton tanker, 
and a 37,000-ton dry-bulk-cargo carrier. 


with a comparable capacity for tak- 
ing aboard cargo. 

Because of comparatively low con- 
struction and operating costs, and its 
excellent customer-service potential, 
Ingram hopes that the Tug-Barge will 
provide the means of regaining for 
coastal shipping some of the domestic 
bulk cargo that has been lost to rail- 
roads and pipelines, as well as making 
it possible for the U.S. merchant 
marine to compete internationally. 
—Paul Wahl 
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PERSONAL-USE REPORT: 


Walkie-Talkie Flashlight 


Ive just been chatting with a friend over a beam of 


light! We were using the new Light Telephone recently 
introduced in Japan by Nintendo Playing Card Com- 
pany, of Kyoto. 

Wearing headphones, the communicators aim their 
light beams at each other's transceivers by means of 2X 
scope sights. When the beam of the opposite unit is cen- 
tered in your scope, and yours in the other operator's 
sight, the "connection" is made and you can carry on a 
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two-way conversation, as though you were talking on a 
conventional telephone. 

Reception is walkie-talkie radio quality. Maximum 
range is about a quarter-mile, but there must be a direct 
line of sight between the two transceivers. However, you 
can use a mirror to reflect the light beam at an angle, and 
you can communicate through windowpanes.  Light- 
beam communication is (at present) secure from eaves- 
dropping and is also immune to FCC regulation. 

The principle employed in the Light Telephone isn't 
new: Both the German and Japanese armed forces used 
light-communication systems during World War II. More 
recently, our troops in Vietnam have been using a binocu- 
lar-like device called the Lite-Link, which operates simi- 
larly except that transmission is via an infrared beam. 
Incidentally, a pair of Lite-Link transceivers costs about 
$13,000. 

Here's how the Light Telephone works: Intensity of the 
transmitter light source varies in accordance with voice 
frequency. 'This beam falls on a photocell in the light 
receiver of the distant unit; the signals are amplified and 
the fluctuations are converted back into voice signals that 
are heard through the receiver's headphone. Each trans- 
ceiver is powered by four D cells for the light, and two 
AA cells for the receiver. 

When the Light Telephone reaches the U.S. market, 
price should be under $100 for the complete set of two 
units. Although it's really a practical communications 
system, the Light Telephone probably will be marketed 
here as a sophisticated toy. It sure beats the tin-cans-and- 
string telephone I had as a kid!— Paul Wahl 
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Giant seismic sea waves have struck—and killed—without notice. 
Now science finds a way to give you... 


By TAD HARVEY 
ILLUSTRATION BY PIERRE MION 


L... July, after an earthquake hit 
the Solomon Islands in the Pacific, a 
hurtling wall of water slammed into 
the busy harbor of Rabaul, New Brit- 
ain, taking its residents by surprise, 
and wreaking severe damage. 

If U.S. scientists have their way, 
such “sneak attacks” will cease. The 
giant waves may still come, but in- 
habitants of the threatened areas will 
have adequate notice. For, without 
fanfare, the United States has been 
piecing together a tsunami-detection- 
and-warning network in the Pacific 
basin. 

“Tsunami” is the internationally 
accepted Japanese name (loose trans- 
lation—“‘great wave in the harbor") 
for what used to be known, somewhat 
misleadingly, as *tidal waves.” They 
are sometimes termed, quite properly, 
seismic sea-waves, for they are gen- 
erated by earthquake (or earthquake- 
like) displacements of the ocean floor. 

“Within the next five years, we 
should be able to just about eliminate 
loss of life from tsunamis that peri- 
odically smash into Pacific islands 
and continental coasts, hundreds or 
thousands of miles from their seismic 
origin." That is the prediction of 
Robert A. Eppley, speaking from 
Rockville, Md., as chief of the Tsuna- 
mi Services Coordinating Branch of 
the National Oceanic and Atmospher- 
ic Administration’s Environmental 
Research Laboratories. 


Danger: sooner or later... 

Although tsunamis are infrequent— 
each year an average of only four or 
five are reported for the whole Pacific 
—the stakes are dreadfully high, as 
NOAA’s tsunami watch-and-warning 
leaflets make abundantly clear: 

Sooner or later, NOAA warns, 
tsunamis visit every coastline in the 
Pacific .. . All tsunamis—like all hur- 
ricanes—are potentially dangerous. 

“Sooner or later" came for Crescent 
City, Calif., and other northwestern 
U.S. coastal towns following the mas- 


sive earthquake under Prince William 
Sound, Alaska, on March 28, 1964. A 
21-foot-high wave hit Crescent City 
and 10 died there. Four campers were 
drowned by a much smaller wave at 
Newport, Oregon; and an estimated 
$17 million damage was done up and 
down the coast as far south as San 
Francisco. For the Hawaiian Islands, 
*sooner or later" has come 85 times 
in the past 150 years, causing an esti- 
mated 400 deaths. Chile and Japan 
have suffered even heavier losses. 

A tsunami is not one wave but a 
series of them—as many as a dozen or 
more of varying height—with a pro- 
gression of crests and troughs. The 
waves originate from earthquakes pri- 
marily, but also avalanches, under- 
water volcanoes, disturbances on the 
ocean floor, and the rather vague 
catch-all called “submarine slump- 
ing.” 


In the wake of disaster 

Because of their seismic origin, and 
because a tsunami causes abnormal 
fluctuations in sea level, much of the 
technology of the NOAA network is 
familiar. The first line of detection 
is a series of Pacific seismic stations— 
to determine the severity and location 
(epicenter) of an earthquake that 
may generate a tsunami. The seismo- 
graphs are backed up by a steadily 
increasing number of tidal stations, 
where tide gauges alert personnel to 
the passing of one of the phenomenal 
waves. 

Deployed in the tsunami-detection 
network, they give promise of warning 
low-lying coastal areas of an ap- 
proaching tsunami, giving inhabitants 
time enough to move inland to higher 
ground. 

Actually, NOAA has two interlock- 
ing  tsunami-warning-and-detection 
systems. The parent Pacific Tsunami 
Warning System has its headquarters 
at Ewa Beach, near Honolulu. The 
Alaskan Tsunami Warning System's 
hub is at Palmer, tucked up at the 
head of the Gulf of Alaska. Both Pal- 
mer and Ewa Beach serve as nerve 
centers, 

Each system was conceived in the 
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Tape data logger, built by Honeywell for 
Scripps Institution of Oceanography, will 
monitor ocean-bottom seismic activity as 
deep as 20,000 feet below surface. 


wake of a devastating tsunami. On 
April 1, 1946, an earthquake in the 
vicinity of Unimak Island in the 
Aleutians generated a tsunami that 
struck Hawaii five hours later with 
waves as high as 35 feet: 173 persons 
were killed, 163 injured, making it the 
worst natural disaster in Hawaii's his- 
tory. Out of the catastrophe grew a 
"never again" determination; and in 
1948, the Honolulu-based Seismic 
Sea-Wave Warning System (staffed 
by U.S. Coast and Geodetic Survey 
sclentists) initiated the first tsunami 
warnings for the Hawaiian Islands. 

Continued 


Titanic force of giant seismic waves in 1964 
disaster is evidenced by beached boat and 
buoy photographed near Seward, Alaska. 


DECEMBER 1971 | 63 


Tsunamis generated by the great earthquake 
at Prince William Sound, Alaska, in 1964 
topped 100 feet in height. This scene is 


not an example of artistic license. It was 
painted from eyewitness accounts. The 
waves also struck the West Coast of Hawaii. 


Urgent—find the epicenter 

The tsunami network begins to 
vibrate once an earthquake of suf- 
ficient magnitude is detected by 
seismic stations. Quickest location of 
the epicenter is paramount, for this is 
the midpoint from which the tsunami 
waves will propagate outward and 
from which travel times of the big 
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Tsunami warning system consists of seismic 
and tidal stations, some with automatic 


SSWWS was the precursor of the 
present Pacific system, which has 23 
seismic stations and 47 tidal stations. 


Alaskan system: too thin 

The creation of the Alaskan Tsu- 
nami Warning System was a direct 
result of the mighty tsunamis—some 
reportedly over 100 feet high—gen- 
erated by the Prince William Sound 
earthquake of March 28, 1964. The 
great waves killed 126 persons. The 
Alaskan system went operational in 
1967 and its technology, not surpris- 
ingly, is about 20 years better than 
that of its southern counterpart. Cov- 
ering a more compact area, the Alas- 
kan tsunami net has just 12 seismic 
stations and eight tide stations—but 
more automation, quicker communi- 
cations, and more precise sensing 
equipment. 

The trouble with this Alaska-trans- 
Pacific network is no big secret to 
NOAA: it is simply too thin. Many 
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locations of 
most, and also shows tsunami travel times. 


wave detectors. Map gives 


more seismic and tidal stations are 
needed. Without them, tsunamis can 
sneak past unnoticed—like the one 
that swept into New Britain near the 
Solomon Islands last summer. 

Another shortcoming is communi- 
cations—far from ideal, especially in 
the Pacific system. Ideally, a large 
flow of telemetered data should be 
moving constantly back and forth be- 
tween seismic and tidal stations and 
the Centers at Ewa Beach and Pal- 
mer. But NOAA now must share 
time on heavily trafficked Defense De- 
partment and FAA hookups. And 
only tsunami emergencies get high 
priority. 

Easing of the communications 
jam-up is just over the horizon. A 
Geostationary Operational] Environ- 
mental Satellite (GOES) is sched- 
uled to be launched for NOAA late in 
1972. Several channels on GOES are 
reserved for the tsunami network. 

This will help relieve the jam-up. 


ened with a tsunami." 

What is an earthquake of “suffi- 
cient magnitude" to put tsunami- 
watchers on the alert? It varies be- 
tween the two systems. In the more 
landlocked Alaskan area, Howell 
Butler, chief of the Palmer station, 
puts his system on a tsunami watch 
when a quake hits 6.75 to 7.0 on the 
Richter scale. In the more open Pa- 
cific, a tsunami watch is usually not 
called for quakes under 7.5 Richter. 

The hitch is that although many 
quakes of these magnitudes cause the 
big waves, many do not. NOAA plays 
it safe. Why one big quake should 
cause a tsunami, while another just as 
big doesn’t, is still unsettled. The key 
event, it appears, is a large and abrupt 
vertical displacement of the ocean 
floor. This imparts a swift, mighty 
kick—up or down—to the water col- 
umn above, creating oscillations that 
appear on the surface as waves of a 
tsunami. 

Usually within an hour (the time 
has been steadily cut with addition of 
new stations), Tsunami Warning 
Centers at Ewa Beach and Palmer 
have gotten an accurate fix on a big 
earthquake’s epicenter from their 
seismic stations. Locating the epicen- 
ter involves a sort of seismographic 
triangulation procedure. 

If the epicenter is found to lie near 
or directly under the ocean, probabili- 
ty of a tsunami increases, and Ewa 
Beach immediately directs special 
bulletins to tidal stations nearest the 


disturbance. 
[Continued on page 113] 


NOAA's Guidebook to Tsunami Safety 


It happened at Hilo, Hawaii, just after 
midnight on May 23, 1960. For some hours 
the city had been receiving tsunami warn- 
ings, but many residents thought it was 
"just another false alarm" and stayed put. 
The tragic toll: 61 killed, 282 injured. 

Keeping public preparedness "up" for 
tsunamis, NOAA realizes, will continue to 
be one of its toughest problems. The nature 
of the beast encourages apathy: the rela- 
tive infrequency of tsunamis; their seeming- 
ly random, earthquake-linked occurrence; 
and the great variation in the size of waves 
from the same tsunami at different spots on 
the same coastline. 

A standardization of terminology should 
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help prevent other Hilos. As NOAA does 
with other potentially destructive, recurrent 
natural phenomena—hurricanes, tornadoes, 
severe storms, and floods—the agency is- 
sues a provisional tsunami watch bulletin 
if there’s an apparent threat to populated 
areas, and a warning if and when the threat 
is confirmed. 

NOAA has developed a list of “tsunami 
safety rules" which it distributes in leaflets 
to tsunami-prone communities. 

(1) If you feel an earthquake tremor, do 
not remain in coastal areas. You will be 
safest at least one mile inland and 100 feet 
above sea level. 

(2) If you hear that an earthquake has 


occurred, stay tuned to radio or television 
for tsunami bulletins issued through NOAA 
or Civil Defense. 

(3. Approaching tsunamis are sometimes 
heralded by a noticeable rise or fall of 
coastal water. Heed this natural warning. 

(4) Never go to the beach to watch for 
a tsunami. If you can see the wave, it's al- 
ready too late for you to escape it. 

(5) A small tsunami at one beach can be 
a giant a few miles away. Don't let the 
modest size of one wave make you lose re- 
spect for all. 

(6) A tsunami is not a single wave, but 
a series of waves, from a few minutes to 
12 hours apart. Stay out of danger areas 
until an "all-clear" is issued by Civil De- 
lense or other responsible authority. 
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Tis boat you buy after January 1, 
1972, will take a new kind of ship/ 
shore radio. The Federal Communi- 


cations Commission says so in its new 


regulations for the Marine Radio 


20 of 


boat. Here' S why 
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very high frequency, or VHF.) But 
there's more to the new ruling. In 
1972, your VHF rig must operate nar- 
rowband. Early VHF-FM equipment 
is wideband, so you must have a wide- 


Service. The goal is to phase out te band set modified or replace it with 
HF-AM radiotelephones that com- te new kind. 


mercial and pleasure boatmen have 
used for so many years. Evervthins- 
switches eventually to VHF-FM or to 
HF-SSB. 

If you already have marine radio, 
your equipment, likely, works on high 
frequency (HF) in a mode called 
amplitude modulation ( AM) —also 
termed “double-sideband.” It's this 
HF-AM equipment that is on the way 
out. 

If you bought a marine radio in the 
last two or three years, maybe you al- 
ready have VHF-FM. (FM stands 
for frequency modulation, and FM 

marine radiotelephones operate at 


-. What it's all about. VHF-FM ra- 
"ios don't reach out very far. Even 
to a shore station with a special an- 
tenna on a high tower, 45 to 50 miles 
is the farthest you can expect to talk. 
Boat to boat, you might get 20 miles. 
So, for longer range, there are SSB 
radiotelephones. 

SSB means single-sideband, a more 
efficient mode than double-sideband 
(DSB). SSB improves the natural 
long-distance character of high-fre- 
quency radio waves. Operating with 
modest power on certain HF channels, 
you can talk hundreds of miles from 
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High- tenancy, single-sideband radio tele- 
phones are most likely to be carried by ` 
large cruisers or commercial vessels. Stiff 
price is one of the reasons. Another is the 
requirement that a boat have a VHF-FM. d 
transceiver before it can be licensed for 
HF-SSB. However, there is no need for H Gi 
unless you | com unicate long distances s 
This Suniar 150 tt transmitter/receiv 
operates on high-frequency single-sideba 


Typical oí medium- 
price ship/shore radio- 
telephones operating 
on VHF is this Raythe- 
on. It covers 12 chan- 
nels, including safety 
and ship to ship, and 


25 watts of power. 


Deer 


Marine radiotelephones pack a lot of punch despite their small 
size. This Kelvin-Hughes VHF-FM transceiver puts out the full 25 
watts allowed. Printed circuits and all-solid-state components 
keep the packaging down to a minimum. Empty crystal sockets 
(center of unit) allow you to add channels whenever you wish. 


shore and almost that far overland. 
With the new rules, the FCC is grad- 
ually but firmly nudging boatmen to 
HF-SSB for long-range communica- 
tions. 

If you're buying new radio gear, 
there's one more proviso. You can't 
install HF-SSB unless your boat al- 
ready has VHF-FM. 'The object is to 
make sure that you use VHF-FM for 
short-range communications. You'll 


only install HF-SSB if you really 
need great distance. 

Ultimately, the changes will im- 
prove marine radio for everyone. You 
may know how congested HF-DSB 
channels have been. Nevertheless, the 
change may be costly. 


Low-power 


Single-sideband marine combinations like 
this transmitter/receiver are generally quite 
elaborate. A 150-watt (PEP) unit from RF 
Communications, it can be remotely con- 
trolled by pushbutton console below it. 
Buttons allow you to choose the channel 
and mode of operation, and even key the 
transmitter for radiotelegraphy if you hap- 
pen to have a radio-telegraph license from 
the Federal Communications Commission. 
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HF-DSB rigs were relatively cheap— 
some barely more than $100. VHF- 
FM transceivers start at $200; most 
run between $400 and $700. The up- 
per chart (facing page) lists VHF- 
FM sets that fit the new rules. 

Then take a look at HF-SSB prices 
in the lower chart—and wince. The 
cheapest is almost $1,000. Single- 
sideband comes expensive. 

Exceptions to the rule. Is there no 
way around these new rules? Not in 
the long run. But a few loopholes 
exist for now. 

Keeping your present boat? You 
needn’t switch to VHF-FM until Jan- 
uary 1977. You may decide to switch 
sooner, though. Shore stations and 
some boats have already begun the 
changeover. You'll not be able to talk 
with them until you change, too. 

Trading in your old boat? You can 
transfer the old HF-DSB radio and 
its license to your new boat. That 
temporarily salvages your investment 
in your HF-DSB equipment. You can 
go on using it up to 1977—if you don't 
let the license lapse. (You can get a 
renewal] prior to license expiration, 
but no new license for HF-DSB after 
January 1, 1972.) 

Buying a boat? If it already has the 
newer equipment, great. Just apply 
for a new license from the FCC. 

You'll probably like VHF-FM bet- 
ter than HF-DSB. It's quiet and ef- 
fective over short distances. Marine 
radio is also more private and practi- 
cal for boatmen than Citizens Band 
radio, which a few have. 

How to buy marine radio. Thou- 
sands of boatmen will shop for radio 
equipment at the upcoming boat 
shows. You'll see there many of the 
models listed in our charts. As you 
examine them, you can make a clear- 
er choice if you know the jargon. 

Wattage rating tells how much 
power a transmitter puts out. The 
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Compactness is the main idea oí this Konel transceiver. Its small 
size and light weight make it ideal for a seaworthy mounting just 
about anywhere, on any kind of boat. All you need is a 12-volt 
battery and a spot to bolt the antenna, and you're on the air. 
Of course, don't forget your license for VHF-FM. 


limit for VHF-FM is 25 watts. For a 
nearby boat or shore station, you re- 
duce power to one watt with a switch. 
The point is to use no more power 
than you need for communication. 
That reduces interference to boats or 
ships farther away. 

With VHF-FM, transmitter wat- 
tage is not the only criterion of how 
far you can reach out. Antenna height 
is important. You can put a boat an- 
tenna only so high, but a shore-station 
antenna can be put on a tall tower. 

New "gai" VHF antennas for 
boats raise the effective amount of 
power radiated into the air. Three 
such antennas are available: three-, 
six-, and nine-decibel. The most pow- 
erful, the tall nine-dB version, multi- 
plies effective radiated power eight 
times. A three-watt transmitter can 
thus reach as far as a 25-watter feed- 
ing a regular antenna. 

Single-sideband wattage is rated 
by PEP, the peak envelope power ap- 
plied to the antenna. Distance with 
your HF-SSB transmitter depends 
mainly on the atmospheric condi- 
tions, time of day or night, and chan- 
nel frequency you select. Although a 
*long-wire" HF antenna is the most 
effective, a loaded vertical whip is 
more common for pleasure craft. The 
long wire takes a large boat. 

Power, too, affects HF distance. 
The rules limit most HF-SSB to 150 
watts PEP. However, that’s enough if 
you choose frequency and time of day 
properly. HF channels above 10 
megaHertz usually work better in the 
morning; those from six to eight mHz, 
in the afternoon; those from two to 
four mHz, at night. 

What channels? Whatever radio- 
telephone you buy, you must decide 
on the channels you want. Only two 
or three—sometimes none—are active 
when you get the rig (see the charts) . 
Ask the cost of added channels before 


you buy an outfit from your dealer. 

The FCC has allocated nearly 50 
channels just for VHF-FM. Every 
VHF-FM radio must include chan- 
nels 6 and 16. You work channel 6 
with boats in safety situations: pass- 
ing, rounding blind turns in a river, 
and so on. 

Channel 16 is the VHF-FM dis- 
tress, safety, and calling frequency. 
You keep your boat radio tuned to 16 
whenever you're under way. You use 
channel 16 to talk with a boat in dis- 
tress (or if you are) or for safety an- 
nouncements. You call on channel 16 
to “raise” another boat or a shore sta- 
tion. When it answers, you both 
switch to a working frequency. 

Some  VHF-FM radios come 
equipped with public-correspondence 
channel 26 or 28, or both. 'These two 
cover calls through a marine tele- 
phone operator in most localities. 
You can place or receive long-dis- 
tance calls to or from land phones 
while you're on your boat. 

Public-correspondence channels are 
duplex; you transmit on one frequen- 
cy and receive on another. (Most 
marine channels are simplex; that is, 
the same frequency is used to trans- 
mit and receive.) Duplexing offers 
partial privacy: Another boat can't 
hear your side of the conversation. 

The FCC requires that your radio 
have at least one working channel. 
Channel 69 is popular among pleasure 
craft for boat/boat, channels 71 and 
78 for boat/shore. You can operate 
your radio on commercia] channels, 
too, if you run often in that kind of 
boat traffic. Your marine radio dealer 
can advise which channels best suit 
your locality. 

Some VHF sets have a weather 
(WX) channel. It only receives and 
is sometimes termed a “14” channel. 
WX brings you taped broadcasts from 
the National Weather Service when 
you're near certain ports. Ask your 
local NWS office which weather fre- 
quency is used near you. 

When you buy HF-SSB equipment, 
2182 kiloHertz is a required frequen- 
cy. You use 2182 kHz for distress and 
safety messages. It's the channel you 
listen to whenever you're not com- 
municating on another channel. And 
you use that frequency to make initial 
radio contact, since all boats and 
shore stations must stand by on that 
frequency. 

Your HF-SSB radio has other chan- 
nels for regular working. Again, your 
marine dealer should know which HF 
channels are popular in the waters 
and shore areas you plan to navigate. 
Common ones are: 2738 kHz on most 
inland waterways; 2203 kHz in the 
Gulf of Mexico; 2086 kHz in the Mis- 
sissippi River system, 2638 kHz in 
many localities. You'll also want 


Remote control is pos- 
sible with few VHF- 
FM transceivers. One 
import, the Standard, 
is the exception. This 
remote-control head 
includes speaker, vol- 
ume, and squelch con- 
trols; channel selector 
and push-to-talk mike. 
Swiveling bracket al- 
lows easy mounting on 
almost any surface. 


channels for whatever public-corres- 
pondence stations operate on HF- 
SSB near your home waters. 

But bear in mind: By the new Jan- 
uary 1972 rules, it is not legal to use 
HF-SSB to contact any shore station 
or any boat that's within range of your 
VHF-FM radio. 

Keeping marine sets operating. ‘The 
new radiotelephones require no spe- 
cial installation. VHF-FM transceiv- 


ers are easier to install than HF-SSB 
equipment. But think twice before 
you try doing either one yourself. 
Some transmitters can be damaged 
if not hooked to the antenna right. 
Anyway, you'll have to hire an FCC- 
licensed technician to fire up the 
equipment and make transmitter fre- 
quency, power, and modulation meas- 
urements. He must enter these in 
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VHF-FM MARINE TRANSCEIVERS 


CHAN- 
NELS 
> AVAIL- RF FOOT- CHANNELS 
MAKER MODEL | ABLE OUTPUT! PRICE NOTES INCL. 
Benmar 1525 12 5 $ 310 6,16,26,WX 
Collins MR-201 57 ü 25 2,676 2,6 | all 57 I 
Comco 608 6 8 230 6,16,WX 
610A 12 25 495 3 6,16,WX 
ITT-Decca STR-15 12 3 | 750 4,5,6 — 6,12,16,26,28, WX 
Kelvin-Hughes 822 10 10 575 6,16,26,WX 
828 10 25 745 6,16,26, WX 
Konel KR-25VN 12 25 539 6,16,26,WX 
Pearce-Simpson Bimini 6 25 250 3,6 footnote 7 
| Capri | 12. 25 400 3.6 any 10 
Ray-Jefferson 625 8 25 400 3 6,16,WX 
Raytheon RAY-45 12 25 n.a. 6,16,26,WX 
RF Communi- RF-401-2 12 25 950 6,16,WX 
cations RF-451 12 15 620 all 12 
i RF-457 12 25 683 all 12 
Simpson B 12 25 330 6,16,WX 
T 4 6 249 3 all 4 and WX 
FM-3A 6 3 420 6,16 
FM-10A 6 10 520 6,16 
| FM-25A 6 25 560 6,16 
Sonar FM-1802 12 25 595 6,16,WX 
FM-1803 8 10 350 6,16,WX 
2308 5 1 395 4 
Standard SR-C801SA 12 10 330 6,16,26,WX 
SR-C811S 6 3 200 6,16 
SR-C851S 12 25 450 6,16,26,WX 
Unimetrics Seavox-25 12 25 500 6,16,WX 
2 2 n.a. 4 


Minivox-IV 


l—in watts, fed to antenna; 2—remote control included; 3—antenna included in price; 4—hand 
portable; telescoping antenna; 5—special channel-scanning feature in receiver; 6—handset instead 
of microphone; 7—all channels active for $10 extra; n. a.—information not available. 


HF SINGLE-SIDEBAND MARINE TRANSCEIVERS 


MAKER 
Benmar 


RF Communi- 
cations 


Suniar 


MODEL 


KR-1035B8 
KR-153SB 


RAY-1208 


RF-201M 
2200 


ASB-125M 
GSB-400 


. NO. OF 
CHANNELS 


12 
6 
22 


10 
10 
6 
10 
4 
10 
10 


~ FREQUENCY RF FOOT- 

RANGE! OUTPUT? PRICE NOTES 
2-23 150 $2,545 = 
1.6—22 150 1,945 S 
1.6—22 150 2.645 3 
1.6-13 100 1,360 4 
1.6-17 150 1,560 4 
2-8 80 975 me 
2-24 150 3,080 = 
2-18 125 840 = 
2-18 125 1,880 5 
2-18 125 1,995 5 


1—in megaHertz (mHz); 2—given in watts PEP delivered to antenna; 3—fewer channels if any of 
them are duplex; 4—power supply costs extra; 5—2,182 kHz included. 
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Cool helmet 

A fireman needs a cool head. 
That's what this helmet's 
about. Made from high-tem- 
perature polyimide resin, 

it can withstand temperatures 
of well over 1,000 degrees. A 
prototype, it was designed by a 
member of NASA's Crew Sys- 
tems Division at the 

Manned Spacecraft Center. 


One for the road 


No, it's not a juiced-up golf 
cart. It measures signal 
strength and noise levels of 
antennas buried in a roadway. 
Purpose: to test antenna 
designs and related equipment 
for use in a highway communi- 
cations system in which drivers 
and authorities can exchange 
messages. It’s a GTE Sylvania 
development. 


Laser rangefinder 

The soldier on the left is look- 
ing through the Army’s new 
rangefinder. When he presses a 
button, a laser beam shoots 
out at 186,000 miles a second, 
hits the target, and bounces 
back. In less than a second 
after pressing the button, a 
readout appears. His sidekick 
relays the reading via radio. 


Twin-engine beauty 
What has a 20,000-foot ceiling, 
top speed of 196 mph, and 
takes off in 750 feet? Piper’s 
new Seneca—powered by two 
200-hp Lycomings. There are 
six reclining seats in a cabin 
four feet wide, four feet high, 
nearly 13 feet long—more 
room than a station wagon. 
Want one? It’s $49,900. 


In-flight simulator 
Capable of duplicating flight 
characteristics of planes as 
different as the C-5A cargo 
carrier and the SST, this $7 
million classroom in the sky is 
used by the Air Force to train 
pilots. The plane is a Convair 
C-131B converted to turboprop 
power. Students sit in that 
forward cockpit. 


< [nstant shelter 

Fold it, airlift it, unfold it; 
presto—a structure. Goodyear 
is building the Air Force 44 of 
these ''bare base shelters.” 
They permit an undeveloped 
runway area to be turned into 
a fully operational airfield in 
hours. They can be used in 
tropic heat or arctic cold. 


Swimming mirror 
Mirror, mirror in the pool, 
who has the fairest form in 
school? University of Alabama 
swimming-team members find 
out with this stainless-steel 
mirror. It can be completely or 
partially submerged, enabling 
the swimmer to see his arm 
stroke both above and 

below the water. 


No-key phone lock 


Tired of shelling out for unau- 
thorized telephone calls? You 
don't have to, any longer— not 
with Phone Lock. Attach and 
remove it with one hand. 
Three-tumbler combination 
lock eliminates keys. Phone 
Lock fits any telephone. It's 
$2.49. Bor-Lok Products, 102 
5th St., Arbuckle, Calif. 95912. 
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Plastic ski track 

Ski without snow? Sure, with 
sno-lene—a low-cost artificial 
tracking material. Lightweight, 
it's laid with wire staples and 
can be moved easily. It's un- 
affected by rain, snow, and dirt. 
Bridon Industries, Inc., 855 
Jerusalem Rd., Scotch Plains, 
N.J. 07076. 


Built-in flash 

Indoors or out, you never need 
a flash gun with the Keystone 
Everflash 30—an electronic 
flash is built in. That, with 
electric-eye exposure control, 
lets you handle almost any 
situation. It's powered by 
rechargeable Ni-Cads. 

Price: $64.95. 


ms s SECONDS 


| IF NO AID IN I 
5 MINUTES, — 
SH AGAIN. 


Roadside switch 

It's dark and you're stranded 
on a limited-access superhigh- 
way. What do you do? Walk to 
this switch and push the 
reflector for help. That's the 
idea behind these Control 
Products units tested recently 
by the state of New Jersey on a 
nine-mile stretch of highway. 


Window of the future 
This prototype window by PPG 
warms itself, muffles unwanted 
sound, insulates against cold 
or heat, and screens out solar 
glare. A single metallic coating 
reflects the sun's heat and 
light, and also conducts 
electricity to warm the glass 
area. It's double-paneled with 
a layer of air between. 
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Convert any piano to an electronic organ 
Ever wish your piano was an organ? Well, now it can be—with 
PianoMate. How does it work? Base and treble units, each 
spanning two octaves, rest on the back of the keyboard. 
When you depress the keys, plungers drop, operating switches 
wired to oscillators in the portable amplifier-speaker cabinet. 
Volume is controlled by a foot pedal, and by "'lifting off'' 

you can alternate or blend straight piano with organ music. A 
tone-selector switch gives you a choice of ''flute,'' “jazz,” or 
“church” sound. It’s $170 in England. Dubreq Studios, 

249 Cricklewood Broadway, London NW2. 


pi 
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Cloth building 

A giant pup tent? No—a 

cloth building covering a full- 
size tennis court in Toronto. 
Made of high-strength, vinyl- 
coated fiberglass cloth, it can 
withstand heavy winds and 
snow. The makers predict that 
some day this type of structure 
will cover athletic stadiums— 
and maybe even entire cities. 


Flying box for transport in the rough 
This oddball prototype aircraft is viewed by its makers 

as a Jeep-like utility plane for countries with rough airstrips 

and limited repair facilities. A pusher propeller with an 85-hp 
Continental in the tail provides power—isolating the cockpit 

from the noise, and improving pilot visibility. Engine's loca- 

tion makes it less vulnerable to damage from insects and birds. 
The unusual wing formation provides safe slow-speed and stall | 
characteristics, and a noncritical center of gravity allows wide 
variations of load distribution. Developed by Lockspeiser 

Aircraft in England, it's expected to cost under $25,000. | 


Close-shaving razor 
Want a close shave? Try Trac 
II—first razor with two parallel 
blades. The Gillette razor 

is said to remove 40 percent 
more hair in one stroke than a 
single blade does. Blades are 
encased in a disposable car- 
tridge. Low blade angle, mini- 
mal exposure provide safety. 


Unprivate birdhouse 
The birds in this birdhouse 

will never know there's a 
Peeping Tom—you—peering in. 
It sticks to your house window 
and has a see-through mirror. 
You can see the birds, but they 
can’t see you. X-Ray Birdhouse 
is $4.25 from Limited Editions, 
1515 N. Warson, St. Louis. 


Outboard runabout 


A great fishing boat that 
doubles as a ski boat—that's 
Glasspar's new 1415-foot 
Skipper. And optional equip- 
ment—sun top, windshield, 
reclining swivel seats, etc.— 
helps you customize it. Base 
price: $735. Larson Industries, 
7400 Metro Blvd., 
Minneapolis 55435. 


New 


IN BOATING 
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Gas-vapor detector 
No fear of explosions with Safe 
Start gasoline-vapor detector. 
The sensing device prevents 
starting the engine if fumes are 
detected. Alarm and warning 
light tell you if fumes exist 
when under way. Cost: $159; 
twin engine, $249. Environ- 
mental Metrology Corp., 2308 
S. Industrial Hwy., Ann Arbor, 
Mich. 48104. 


Funny fenders 


“Jonah and the Whale” and a 
“Fish” are conversation pieces 
as well as fenders to protect 
your hull. The 20"' white vinyl 
bumpers each have a grommet 
at top for a line. There's also 

a Mermaid model (22"'). $7.95 
each from N.A. Taylor Co., 
Gloversville, N.Y. 12078. 
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Fish finder 


Fish flasher, fishing ther- 
mometer, and depth finder are 
all combined in the 5090 
Thermo-Flasher. Lower a 
sensing probe, and the de- 
vice tells you temperature 

and depth. Cost: $199.95. 
Ray Jefferson, Main and 
Cotton Sts., Philadelphia, Pa. 
19127. 


Gunwale guard 

One continuous piece of Gun- 
wale Guard goes around a 
dinghy to protect it. Just bolt 
it down every six inches. Made 
of one-inch-diameter covered 
sponge rubber, it costs $2.45 
a foot ($3.10 with brass 
grommets). Maker: Tempo 
Products, 6200 Cochran Road, 
Cleveland, Ohio 44139. 


Ski rack 
For more room in the boat, 
stow your water skis outside. 
Rubber straps secure them to 
the plastic-coated aluminum 
Radco-Rac brackets. Cost: 
$19.95. Waukegan Outdoor 
Products, 4419 Grand Ave., 
Gurnee, III. 60231. 
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Bike reflectors can better = 
IN OUTDOOR catch a motorist's eye if they "e RI w s: 
| flick up and down—as these -i m , 
RECREATION do, on the pedals. The Life- Em c — - = 
Lite reflectors are $l aset Sa P IPP ©” T usss YE is 


from Boys' Club of Whittier, 
7905 S. Greenleaf Ave., 
Whittier, Calif. 90602. 
Separate models for rubber 
or metal pedals. 


Skate sail 


That's right. He's on skates 
and that's a sail in his right 
ti hand. With it, he can glide 
effortlessly over the frozen 
ice at speeds up to 40 mph. 
The Icicle Skate Sail comes 
in three sizes, and costs 
$69-$79. It's made by Water- 
fun, Inc., Box 3442, Ridgeway, 
C - Stamford, Conn. 06905. 


Cordless spit 


Take this rotisserie along 
Three-wheeler for two . when you go camping. The 


Two-level seating lets two rechargeable cordless spit | 
persons get in on the fun runs six hours on one charge. 
with the Roustabout. The Complete with motor, bat- | 
off-road vehicle does 35 mph teries, spit rod, skewer forks, | 
on seven hp and can climb recharger, and brackets, the 
45-degree hills. It's made by Disston spit is $25.95. 


: American Vehicle Corp., 
I— | rm zr 1030 W. Hillcrest Blvd., Ingle- 
No CAE T CU e, * 6 wood, Calif. 90301. 


Electric fish scaler 


Fishing's fun. Scaling isn't. 
, 
Hunter's helper Now it's made a lot easier 
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A holster for your rifle? 
Right—straps on your waist 
and the gun butt rests in it. 
Cuts down arm and shoulder 
fatigue. Made of durable 
cowhide leather. Costs $12.95 
without the belt. From Anchor 
Man, Box 983, Dearborn, 
Mich. 48121. 


with the Bear Paw scaler. It 
quickly lifts scales and de- 
flects them down to one side, 
without cutting the fish. Also 
removes unwanted glands at 
the point where scale and skin 
meet. $27.50 with motor. From 
Bear Paw, Farmington, Mich. 


IN HOME 


| 


IMPROVEMENT 

RV carpet I 
camper carpet worn? This | Compact dishwasher 
Jo-it-yourself carpeting re- | No room in the kitchen? This 
juires only scissors for instal- compact 13-pound dishwasher 
ation. The latex-backed rayon can be stored on a countertop 
arpet is removable for clean- or in a base cabinet. Water 
ng, or can be glued or tacked pressure works it. Movement 
jown permanently. Comes in of dishes and water combine 
six colors at $6.95 per 6'-by-3' | for scrubbing action. The 
oll. Farber Bros., 821 Linden Kenmore Hydro-Action 
we., Memphis, Tenn. 38101. dishwasher costs about $50 

from Sears. 


Rolling pin 

Finally! A security bolt that 
foils the burglar. It's like 

any other bolt except for a 
rustproof rotating pin within 
the barrel. A hacksaw blade 
may go through the outside of 
the bolt, but will just roll 

the pin. From $1.50 to $3.50 
from Now Corp., Route 9G, 
Staatsburg, N.Y. 12580. 


fittles carrier 


lard-core winter sportsmen 
an even go grocery shopping 
in a snowmobile. This col- 
apsible wire basket ($16.95) 
iolts to a "basic rack" (32.95) 
hat fits on your snowmobile. 
lational Recreation Prod- 
icts, 1436 W. 15th St., 

ong Beach, Calif. 

10813. 
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\ntifreeze for RVs Wiring kit Textured paneling Backboard 


Vaterlines won't freeze in your Do-it-yourself household Now you can liven up the You don't need a tree or 
amper with Winter-Pruf. Just wiring? Sure. With Lectri-Pak looks of any room in the garage to hang a basketball 
our a gallon or two into the | you can become a home house with this simulated cork backboard. This one comes 
rained system, pressurize, | electrician. There's a kit paneling. Each four-by-eight complete with post, backboard, 
nd let a small amount run | available for everything from panel contains 16 vertical rim, and net. The post is 
om the faucets. Nontoxic. wiring a garage to a five-room areas of varying widths four inches square for 

.99 a gallon. house. The kit above will wirea that break off at staggered maximum strength. Unit 
entury Chemical Products, family room 200 square feet. levels and vary in texture. weighs 125 pounds, costs 
380 W. 11-Mile Rd., $12to $166. Lectri-Pak, 550 The Valencia panels are $69.95. Gerber Mfg., R.R. #2, 
erkley, Mich. 48072. S. Park, Saginaw, Mich. 48607. from Masonite. Box 92, Paulding, Ohio 45879. 
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Pinwheel sander 
Smoothing shaped edges and 
rounded corners is simple with 
a new pro-quality sander that 
fits any 14-in. drill, bench 
motor, or drill press. Kit sells 
for $19.95, includes two garnet 
and two oxide refills, plus 
adapters. From Merit Abrasive 
Products, 201 W. Manville, 
Compton, Calif. 90224. 


Climbing hoist 

No more lifting a hoist up to 
hook onto an overhead station. 
With the Wright-Way you carry 
only the hook to the station. 
The hoist then travels up 

the chain with the load when 
you set the hoist in motion. 
Wright, 1110 E. Princess St., 
York, Pa. 17403. 


Folding horse 

If your wife's ironing board 
can fold for storage, why not 
your saw horses? This one will 
support 800 pounds on sturdy 
rubber-tipped metal legs, yet 
hangs on a wall when not in 
use, sets up in seconds. It's 
$9.95 ($17.95 a pair) from 
Space Saver Saw Horse Co., 
Box 906, Toledo, Ohio 43601. 


Rugged lightweight: 2-hp double-insulated saw 
The housing is high-impact Cycolac—the stuff football helmets 
are made of. The 11-amp motor delivers 5,100 rpm 

through heavy-duty gears and permanently lubricated bearings 
to spin a 714-in. blade. There's a slip clutch for safety, and 

the calibrated fence is included in the $29.95 price. 

Depth of cut (with the rigid shoe plate set at 90 degrees) 

is 234 in. Best of all, Wen's bright-red Model 961 weighs in 

at only eight Ibs., and it's balanced for easy grip. 
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Level gives four-way readings in one spot 

Ever wish you could check level and plumb simultaneously— 
without having to clap your level against a series of surfaces? 
Miracle Instrument's Multi-Vue level has six large spirit 

vials to provide one-step plumb readings on flat or rounded 
surfaces (thanks to a special aluminum channel construction). 
Its Multi-Vue ends (photo at right) can be used for left- or 
right-hand sightings. Plastic parts are unbreakable Lexan. 

At hardware stores in 18-, 24-, 28-, and 48-in. lengths and 

a choice of colors, the levels start at $12.95. 


lot one 


felding, brazing, and silver- 
oldering using standard pro- 
ane bottles and oxygen sticks 
-that's what the Pyro 5 

elding torch offers. No high- 
ressure cyclinders. Tempera- 
ires: over 5,000 degrees. 
rice: $39.95. Maker: Pyro- 
etics, 10025 Shoemaker Ave., 
anta Fe Springs, Calif. 90670. 


lean cutter 


bolts, chain, rod—even thread- 
]—Stanley's Jobmaster bolt- 
itter goes right through 'em, 
aving no rough edges for 

ing or redressing. Secret: a 
iique shearing action. It also 
ands stock up to 14-in. thick. 
ice: $13.98. 


No-shock saw 


Double-insulated, this new 
electric chain saw offers no- 
shock safety, along with com- 
pactness, light weight (83/5 
Ibs., less bar and chain), 
12-amp motor, pushbutton 
oiling, and an attractive price: 


$89.95. It's Skil's Model 1600. 


Up-tight pad 

Just for window sash and mul- 
lions, this little pad painter 
keeps paint on the wood and 
off the glass. The Red Devil 
sash trimmer is part of a $3.20 
kit that includes a large trim- 
mer-edger pad painter and a 
special “metering” paint tray. 


Whats New 


FOR YOUR CAR 


Snow ramp 


No fuss, no digging if you're 
stuck in snow or mud, say the 
makers of the EE-Z-Out ramp. 

Just shove the tough plastic 

ramp under the skidding tire, 
and you're on your way. $4.95, 

from Sentry Products, 4135 

Lake Michigan Dr., NW, 

Grand Rapids, Mich. 49504. 


De-icing dialer 

You can blow hot or cold with 
the Dialamatic windshield de- 
icer—a dial on the back con- 
trols the heat. It plugs into 
your cigarette lighter, comes 
with a nine-foot cord to reach 
any window. It's $6.95 from 
Sam Richards, Box 456, 
Bantam, Conn. 06750. 


Glare filter 


Sun glare coming from an 
angle your sun shield won't 
block out? Pop one of these 
Sundots against the wind- 
shield. The plastic disks stick 
to the glass to filter out the 
glare. They're three for $1.29 
from MBM Co., Box 1646, 
Mason City, lowa 50401. 


Back-up beeper 

With Super Back Beeper, ped- 
estrians will hear you coming 
when you back up. As you put 
the car in reverse, a loud 
beeper sounds off. Price: 
$9.98. Asgard, 10282 Overhill 
Dr., Santa Ana, Calif. 92705. 
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NEW OUTBOARD: 


65 hp from a 3-Cylinder 
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For sustained long-distance running, Merc's new 650 on 16-foot 
Bayliner test boat offered much-prized quiet, good fuel economy 


Clamshell-cowled Merc 650 is smaller, 
easier on fuel, weighs 39 pounds less 


By JIM ROE / PS Boating Editor 


The outboard industry’s drive to produce more horse- 
power per pound of weight, better fuel economy for the 
power, and more serviceable motors has achieved a victory 
in Mercury’s new 650. 

Just unveiled, it’s an interesting three-cylinder design, 
the first to carry the Mercury name. I asked Charles 
Alexander, Kiekhaefer Mercury’s vice-president for en- 
gineering, “Why the new motor?" 

He told me: “Our old 65-hp motor was cross- 
scavenged. We wanted to go to direct charge to accom- 
plish a number of objectives: a saving in weight, reduction 
in the physical size of the motor for its horsepower, and 
improved fuel economy. Also, by utilizing exhaust tuning 
built into the motor itself, we can improve its low-end 
torque." 

Why three cylinders? This design presents an excellent 
opportunity for exhaust tuning. The three-cylinder 650 
is essentially half of the big 140-hp Merc 1400, but it’s 
produced in an ultralightweight, low-profile package that 
should delight owners. 

Even the blue-trimmed black cowl is an innovation. 
Until now, most outboard cowlings have lifted off the top 
of the powerhead after disconnecting from a base which 
covers part of the motor. 'The new 650's cowl is complete- 
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ly different. It opens like a vertical clamshell, hinged at 
the rear. The entire powerhead cover comes off at once, 
leaving the lower as well as the upper portion easily ac- 
cessible for service. 

Up the Colorado River. I tested the new 65-hp Merc in 
the middle of a desert. The waters of the Colorado River, 
piled up behind Glen Canyon Dam in some of the most 
desolate, forbidding, spectacularly beautiful land in the 
world, form Lake Powell, a huge new water-recreation 
area. Beginning at the dam in Page, Ariz., the lake zig- 
zags through sensational scenery for 185 miles north into 
Utah. When the lake reaches its full level, you will be 
able to take your boat under Rainbow Bridge, one of the 
great natural wonders of the world. 

'The Merc 650, hitched to a streamlined 16-foot Bay- 
liner boat, provided ideal transportation for traveling this 
wild country. With Alexander as travel companion, we 
started at Wahweap marina and went first downstream to 
the mighty Glen Canyon Dam, an awesome monolith of 
five million cubic yards of concrete that rises 710 feet 
above bedrock. The generators at the dam will kick out 
950,000 kw at full capacity—enough power for a city of a 
million people. 

Then turning around, we headed upstream to explore 
some of the 2,000 miles of canyon-indented shoreline. 
Names on our chart were Gunsight Butte, Dungeon Can- 
yon, Coyote Gulch, and Last Chance Bay. There's no 
opportunity here to navigate 'smokestack-to-smokestack"'' 
so you pick out the most prominent landmarks—the tow- 
ering buttes. On the snake-like course of the river, these 
landmarks appear first off the bow, then off the stern or 
either quarter. The National Park Service maintains 
navigation markers the length of the lake, and marinas 
with fuel and supplies are stationed at about 50-mile in- 
tervals. Rainbow Bridge marina, 52 miles uplake, is an 
entirely floating operation moored before a sheer rock 
face hundreds of feet high, with no connecting roads or 
trails. 

Good country for a dependable motor. Our new Merc 
650 snored along, well muffled, and even at speed Alex 
and I had little difficulty conversing. This motor is the 
first new design to benefit from the new anechoic chamber 
at Mercury’s outboard engineering center in Oshkosh, 
Wis., said to be a first for the industry. The room is de- 
signed to completely eliminate echoes and so give ac- 
curate sound measurements. All parts of the 650 were 
tested here. From powerhead, drive train, cowling, and 
everything in the motor that moves and pops, engineers 


[Continued on page 114] 
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With engineer Charles Alexander (left), Roe put 650 through wake- 
hopping test and found the new motor has acceleration aplenty. 


Lightweigh 


2 ANTIFRICTION 
BEARINGS 


STEEL REED 
BLOCKS 


2 ANTIFRICTION 
BEARINGS 


New 650 has rigid crank system support- 
ed by needle bearings. Pulse tuning and 
built-in tuned exhaust length improve 
tuel economy and power range. Clamshell 
cowl (see photo) handily covers head. 


RIGID CRANKSHAFT = 


Cylinders ` | S-in-line 


" TUNED 
Horsepower — — == _ 6 EXHAUST 
Full throttle rpm range . 4800-5300 - t. LENGTH 
Displacement | 49.8 cubic inches 


278" x 2,4" 
120* alternate firing — 


Bore & stroke 


Firing sequence 


Pistons Forged aluminum 

- Connecting rods Bearing quality steel forging 
Crankshaft —— 
Crankcase Drainless 


2 MerCarb fixed-jet 
Internal reed valves. 
Direct charge 


50:1 with Quicksilver Formula 50 
= oil recommended 
Regular automotive gasoline — 


6-gallon remote tank 


Carburetion 


—— mm m e ud 


Intake valving 
Charging system 


Gas-oil ratio 

FUEL | Fuel recommended 

| Fuel tank furnished 
Ignition system 

ELECTRICAL | Starting ` = 
Battery charging 


Driveshaft housing & lower unit 

Propeller drive P" l 
DRIVE impact protection 

Propeller selection E 

Gear ratio 


| Clamp brackets 


INDUCTION | 


Thunderbolt breakerless 
J Electric 
Yes—Direct drive alternator 


One-piece die castings Jet-Prop exhaust 
Shearproof spline, no shear or drive pin 


Flo-Torq propeller safety clutch, 
hydraulic shock absorbers, safety-tilt switch — 


__9¥2"—24" pitch 
14:23 

2-drop forged aluminum 

214" transom thickness 

Dyna-Float aircraft-type rubber mounts 

6 tilt-pin positions plus optional power trim 


Suspension system 


Tilting positions 


pU | Full | gearshift throttle 
CONTROLS |- Steering 


e — — — | — mh — — — 


I Remote MerControl u 
Ride-Guide mechanical 
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Chevy's SUPERBLAZER 


Special options transform a 
tame Blazer into a king of 
deserts, mountains, beaches 
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An extra shock absorber at each wheel pro- Vic Hickey, engineer, formerly with Chey Blazers. Driver above rides in air-condi 
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The hydraulic steering stabilizer proved its worth when the going One of Hickey's own designs is the little coil-spring tensionei 


got really rough. It minimizes driver fatigue by reducing kickback you see here. Its job is to take care of any wobble that might 
from the front end, cuts down on tire wear, and improves corner- possibly occur caused by free play in the steering rod. The con- 
ing response and stability of the vehicle stant spring load keeps the connection tight 


Thor winch—another nifty item—is protected by skid plate below Skid plates protect the fuel tank, too, and proved just about rock 
the front bumper. Winch has 6,000-pound pu 
work when submerged in water. Tucked in between the frame quart of oil—great tor arduous off-road use. Note the trailer hitch 
rails, it does not critically reduce ground clearance. of extra-heavy-duty construction. 


l, and will even proot in action. Special Hickey differential case holds an extra 
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Takes All Jobs in Stride .... 
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The Hickey Blazer, as shown here, would cost vou over $7,54 front-frame 
Most expensive extras? shackles 
shock absorbers (5145 


Hidden here 


spring 
| 


not including the suriboards 
S444), A 105 chrome wh dual exhaust 
auxiliary tuel tanks (5139 and not snow [ bolt-ons trom 


Pulling a speed boat out of the water on a slippe nd gives about thi 


h. i = 33 i Ë E P F 
| ir, [he engine is iur-speed manual 


wath 
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child's play tor the Hickey Blaze 
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rolet TOour-Darrel 350-cubic-inch V8 thi 


and the Monte Carlo. It doesn't work as 


Support, 
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front-axle truss, front-end guard, special 


ai 


Ils, roll cage. All parts are 
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at Chevy dealers 


ame gasoline -in the Blazer. A rugged 


ransmission and a two-speed transler case are 


a must for deep sand and 


B C EL CX 


25-Page Section: 
WINTER 
WORKSHOP 


Modern sculpture results when you stack the stools as pictured 
above. They can also be used as footstools, end tables, seats. 


You have a desk of convenient height when you tip up the chair 
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so its back becomes the top. Stool is just right for the desk. 


The Furniture 
That Serves You 
Four Ways 


Curved-seat easy chairs flip-flop to 
become desks and tables, and the stools 
stack up into a colorful sculpture 


Designed by LES WALKER 


Built and described by R. J. De CKISTOFORO 
PHOTOS BY WILLIAM EYMANN 


k can limit this woodworking adventure to one easy 
chair and one stool, and have a multipurpose unit for a 
single person ( great for a youngster's room). Or you can 
go all out and build four of each and have a houseful of 
furniture even if you live in a single room. 

Construction is quite interesting and presents the op- 
portunity to check out the bend-by-kerfing method that 
you may have heard about but never actually tried. 
Tools needed are minimal; a table saw and a saber saw 
will do the job. A portable router can be a big help and, 
if you go for four units, I suggest that you rent one for 
a half day or so if you don't own one. 

Materials you'll need. The plans call for solid lumber 
on all parts except the seat and back on the chairs. A 
good grade of 34" plywood is better here because it lends 
itself to the bending technique. Since these parts should 
be coated with a high-gloss enamel, it's best to avoid 
fir and similar grain-prominent woods, or those with 
tough-to-fill pores. This pretty much limits your choice 
(in terms of readily available stuff) to a maple or birch 
or a pine-faced plywood. 

For the sides of the chairs and for the stools, I elected 
to work with Georgia-Pacific’s “Wide Panel" edge-glued 
pine. This material is available in 34" stock with widths 
running to 30" and lengths to 16'. It's great because you 
have ready-made, wide-panel, solid material and that 


Chair has curved seat and back formed by kerfing birch plywood. 
Because of the curves, seat is comfortable even without padding. 
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Dining table for two or four results when vou shove the main 
furniture units together as you see above and at lower right. Sep- 


arated, units at right could completely furnish an apartment, 


sure beats having to build width from narrow boards. 

Building tips. Make a !4" hardboard template that dup- 
licates the profile of the chair sides. Clamp this to the 
stock and follow it with a router for the cutting. This 
yields edges that require little smoothing. 

The pine is soft. If you own or rent a heavy-duty rout- 
er and equip it with a sharp 1⁄4” bit, vou can cut through 
in one pass. If your equipment can't handle the one- 
pass thing, go through halfway the first time and repeat, 
after extending the bit, to complete the cut. 

You can also handle the job with a saber saw or even 

Continued 


DECEMBER 1971 81 


"tow TECH "gum wg Li o 


LENS 


com. -a =< RR Ro 
hs š Mo 


rare 


ares. Fey = + Fei se Ts 


with a jigsaw. The size of the panels 
would make the job difficult on a 
home-shop bandsaw. If you do the 
job by sawing, tack-nail together two 
panels and cut and mark them as 
mates for individual chairs. 

Next step is to draw a layout on 
one of the sides to show positions of 
the rails, cleats, back, and seat. From 
this you can make a cardboard tem- 
plate for the back cleat and the seat 
rail to use in marking stock. Here, 
your choice of cutting methods is very 
broad; almost any tool will do, but be 
sure to be accurate, for these parts 


SEAT BACK 


3, X 1812 x 2315 PLY 


SIDES 


3a x i834 x 23 lo 


| % mi SCREWS | T *4 X23 l5 x 30" have much to do with forming the 

I (BLACK) 8 REQ. Bei SIOE EDGE-GLUED PINE . EDGE-GLUED PINE curves on back and seat. 

j ALL CLEATS TOP | Bending technique. This is no more 

"STRETCHERS Sy xix ty 3 l" than a series of parallel cuts to re- 
qua xs 2 move stock so you can arc the wood. 


The test method shown in the draw- 
ing will come close to telling you how 
far apart the kerfs should be spaced. 
Ideally, after this test you should be 
able to make the bend and close the 
kerf gaps. Results can differ, depend- 
ing on the wood used and even differ- 
ences in woods of the same species. 
So regard the test itself as a guide. 


ontinued on page 107 


34 PINE 


| BACK STRETCHER 


DO NOT KERF 
LAST INCH OR SO 


METHOD TO 


KERF !g' x 5g 


LIFT UNTIL 
SAMPLE KERF 
CLOSES 


NEXT IEÁSURE FOR 

Flat surfaces of chair and stool can be cut 
from Georgia-Pacific's Wide Panel. This is 
edge-glued pine %4” thick that comes in 
widths to 30" and lengths to 16'. Your lum- 
ber dealer can order material for you if it's 
not on hand. Of course, you could also glue 
up narrow boards into wide ones, or sub- 
stitute a solid hardwood. 


Kerfing i is the bending secret for seat ana 
back. Author spaced kerfs '4” and cut them 
3" deep. This allowed wood to conform to 
shape of side rails. If they bother you, con- | 
ceal kerfs on underside with application of | 
self-adhesive sheet veneer. 


Hardboard pattern guides cutting of sides, 
below. Template guide sleeve causes bit to 
cut about '$" outside pattern edge. If in- 
crease in size bothers you, compensate by 
making the pattern smaller. 


Begin assembly by attaching cleats to inside 
surface of sides, then add the chair back. 
The back is inset between the sides. In pho- 
to, also note that there is a %“” setback from 


top edge of sides. 


Attach curved seat back by applving glue to 
all mating edges, then nailing across top 
edge. Curve back downwards to conform to 
cleat and snug sides together with bar 
clamp. Drive nails to secure the back. 
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Candleholder or relish server? Either way, 
the double-duty centerpiece is a surefire 
wife pleaser. The movable brass arms add 
flexibility to centerpiece arrangements 
when the candleholders are in place. Slip 
on twin bowls filled with relish or dips and 
the swinging arms put them within easy 
reach of both sides of the table. 


Double-Duty Centerpiece 
for Your 


By ROBERT E. DONEGAN | m ! 


| — —APPROX. 16%" — BOWL SIZE 
H1” | OPTIONAL | 


| acrcnangestte candlesticks and 
bowls slip onto the movable arms of 
this centerpiece to give it a double 
role in your home. At dinner, it’s a 
flexible candleholder. At a party, it’s 
a dip or hors d’oeuvre server with a 
difference. Since the arms can swing 
full circle, the bowls are an easy 
reach from both sides of the table. ! | | | ALUMINUM — Ų : 
And there's room at the middle of | | ww ANE E 
the base to stand a bowl of chips. | 
The sketch at right gives you the | | 

shapes and dimensions you'll need. 

Note that I turned metal fittings to 
mate the bowls and candlesticks to the [| 
14” brass arms, and to mate the arms 
tc the base. If you have no metal 
lathe, turn the bowl fittings from 
wood, make the candlesticks en- 
tirely from wood, and eliminate fit- 
tings on the base. š 
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14" DIA. BRASS ROD 14" LONI 
START BENDS 1" FROM. END: 
28^ (2 REQ.) 


1" DIA. x 1" BRASS — DRILL 1⁄2” (2 REQ.) 


E! Classic Picture Frame 


al n š 


Recess back of Corian to accept nonglare 


glass. Cut opening, then sand cut smooth 
before routing to give ripple-free radius. 


—_ 
ifn: 4 


Mount the picture on a cardboard backing, 
add a brass ring at top of outer frame for 
hanging, and assemble frame components. 


— — s Te See, — | _ 


This frame looks—and even feels— 
like rich, classic marble. But it's 
made from a block of 34" Corian, 
cheaper, and easier to work, than real 
marble. It's ideal for displaying a 


photo silhouette, or a cherished pic- 
ture from the past. 

Make the outer frame from hard- 
wood, using a shaper or router. Or 
make it up from picture-frame stock 
with a 34" picture recess. 

Making the Corian shine like pol- 


LARGE BRASS RING 
HANGER 


mmu 
as | 


TYPICAL 
FRAME MOLDING 


330" NON-REFLECTING 
BACK PANEL 


GLASS 


PICTURE 


ished marble after shaping the open- 
ing with a router is easy. Wet-sand 
the opening and face with +400 
paper until all scratches and blem- 
ishes are gone. Finish by rubbing 
with Du Ponts White Polishing 
Compound or a similar auto polish. 

Inner and outer frame complete? 
Slip the Corian into the wooden 
frame and the glass into the recess in 
the Corian. Now add the picture and 
tack the back panel in place. 


Graph-squared layout gives - 


| dimensions you need for an 


| elliptical 


opening. Recess 


takes 7"'-by-9” glass. Draw- 


i; RADIUS COVE 
ROUTER CUTTER 


ing, left, shows how parts fit - 
together. You may have to ` 


modify framestockto accept 


Mod Glow Lamp 


This modern table lamp owes its soft glow to the trans- 
lucent character of !4" Corian. Light filters gently 
through the plastic, bringing out the subtle graining, and 
adding a feeling of warmth to your home. 

The heart of the lamp is a spherical 6" globe fixture, 
available at lighting-appliance stores. Around it goes a 
shade of Corian rectangles on a walnut base. A neat job 
of joining these rectangles depends on very careful, very 
smooth, mitering cuts, and the use of a clear epoxy glue. 
A pair of web clamps will hold the parts nicely for you 
while the glue sets. 

Four corner blocks glued to the underside of the top 
hold it in place, but leave it removable to allow bulb 
replacement. Sand and polish as for my picture frame 
on the opposite page, and use a 25- or 40-watt frosted 
bulb for just the right glow.—Phil McCafferty 


Knee Easel 


Want a sketch board that keeps your paper from flap- 
ping in the wind? One that has no fixed clamps to gouge 
your other art materials, and that's cheap and easy to 
make? This little knee ease] wiil do the trick. Start with 
a sheet of 14” or 4" hardboard measuring 22" by 26". 
Cut a handle slot ( shown at top of the easel in the photo), 
centering it on one of the 26" edges. Round off any sharp 
edges and smooth the handle slot with medium sand- 
paper. 

Use four "senior"-size stainless-steel letter clasps to 
hold your sketch pad on the board. You'll find it will 
stay in place while you sketch—and when you carry the 
easel—even in a wind.—Parry C. Yob 
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TOP !4" CORIAN 
9" SQ. 


4" SQ. CORIAN 
BLOCKS 14” 
FROM CORNERS (4 REQ.) | 


g” 
SIDES 14” CORIAN 


ON-OFF ROTARY 
SWITCH 120V 


BASE 8“ SQUARE 
A" x 1” HARDWOOD 
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Mod Clock 
of Manmade 
Marble 


The stately grandfather clock 
in a swingin' new version 
combining Corian and brass 


By ROSARIO CAPOTOSTO 


(Grandfather's clock has gone mod. And it’s 
about time. The brass pendulum has been sawing 
away behind musty doodads and curlycues long 
enough. Now it's really swinging! 

As you can see, my updated design retains the 
basic traditional style, but substitutes simple 
lines and an open look. 'That open look makes it 
an ideal project for Corian. DuPont's methacry- 
late slab plastic has the appearance, feel—and 
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weight—of real marble. (You can, of You can work Corian with ordinary power tools 
course, make your clock of a more | = — A ar diae i | | 

conventional and less expensive 3⁄4” : — Ee 0 3 
material, such as cabinet plywood.) 

You've been introduced to this ex- 
citing new material in recent issues of 
POPULAR SCcIENCE- first in its primary 
application as a tub-alcove surfacing 
| Aug. '70], then as a tabletop material 
| Mar. '71] that you can shape readily 
with power tools. 

When the editors asked me to try 
it out as a basic construction material, 
I came up with this project: an ele- 
gant “solid marble" clock you'd never 
be able to make out of real marble. It's 
displayed, at left, against Marlite's 
oak paneling. Behind that other 
swinger is a wall of the new Mod 
Stripes prefinished hardboard by 
Celotex. 

Corian tools nicely. You work it 
rather like hardwood—but slower a A 
since it is quite dense and hard. " Ln A i». NR Ec 

Use a portable saw. You can't  Slab is too heavy to handle on a table saw, along a clamped straightedge. This Trim 
handle it effectively on a table saw un- so section it first with portable circular saw Saw has the new Problem Material blade. 
less you have a really large extension 
table fore and aft. For straight cuts, 
Rockwell's Trim Saw equipped with 
the new Problem Material blade 
proved just right: It left a smooth 
edge. Although DuPont suggests us- — Pe | Aa EON 
ing carbide-tipped tools [^How to | werd QA * pU uae 
Work with Corian,” PS, Mar. 71], I 3 TANN a 
used none for this project and I had 
no problems, 

To keep the design clean, I assem- 
bled the slabs of Corian around two 
boxes made of 34" plywood so that I 
could drive bolts from the inside with 
no exposed or plugged heads. These 
bolts are turned into tapped holes in "i Tu. a us -- | 
the Corian; used in conjunction with 1 Y "EU 
panel adhesive, they assure a solid EE — C T a | EN š ie 
assembly. You'll need only one special  Large-diameter entry holes for saber saw Support one end of slab as shown, and use 

Continued give you round corners of proper radius. — bell-type, one-piece hole saw in drill press. 
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For tangent cut, snug blade teeth against Sand all edges, outer as well as inner, and can achieve a polish to match that of the 

side of hole, clamp straightedge along base break sharp corners. Using very fine abra- face. Sample schedule: Start with 80-grit 

of saber saw. Use blade with set teeth. sive and a finish sander for final pass, you aluminum oxide, work down to 400. 
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Right-angle accessory is needed " tight 


spot in upper box. Hardwood block limits 
depth of hole and keeps bit perpendicular. 


accessory for your portable drill—a 
right-angle attachment (see photo di- 
rectly above). 

How much Corian? You'll get all 
the pieces out of one 3A4"-by-30"-by- 
96" panel—one of the standard sizes 
you can get through any DuPont dis- 
tributor or up-to-date lumberyard. 
You'll have some precious scraps for 
other projects—including those big 
side-panel drop-outs. 

When buying your Corian, you can 
choose from three vein colors— Regal 
Gray, Olive Mist, and Dawn Beige. I 
chose the olive. 

To drop out those side-panel open- 
ings, bore a hole 115" in diameter at 
each corner. 'This hole size gives you 
the 34" radius that is part of the de- 
sign. And it also lets you snug your 
saber-saw blade up tangent to the 
circle so that your line of cut will 
follow through without an offset. 
When you bore the holes, clamp the 
slab to the drill-press table with a 
backup block, and feed slow and 
steady. Above all, be sure to support 
that heavy overhang! 

Saw from hole to hole with a 14- 
point metal-cutting blade. Be pre- 
pared to invest some time, here, be- 
cause the rate of cut will be about 
115" per minute. Sand all edges and 
break the corners starting with 80-grit 
aluminum oxide and work your way 
down to a 400 paper. 

Assembling the units. After you've 
cut out the openings for the pendulum 
and weight chains as shown in the di- 
mensional] sketch on the next page, 
attach the Corian to the top plywood 
box that serves as the movement en- 
closure. Bolt (from inside) into the 
top and bottom facing slabs, using 
14/20-by-1" F.H. stove bolts. 

When repeating this step for the 
bottom box, you must work through 
the box ( center photo above) because 
space is tight. After you've bored 
through both plywood panels with a 
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Spacing of lower block is even tighter. Drill 
and drive through plywood bottom to at- 
tach upper slab. Then add lower slab. 


long bit of the proper diameter for 
your lead holes, enlarge the holes 
through the first panel for screwdriver 
access. Tap and countersink, then 
drive bolts as shown. 

To attach the other slab, you just 
drive 114” No. 8 F.H. screws through 
its face: This is the unseen surface 
that goes flat against the floor. 

Attach the upright side panels to 
both boxes with adhesive and stove 
bolts. I got excellent bonding with 
Neoprene-based Darworth panel ad- 
hesive; other brands may do as well, 
but I’d advise experiments with scraps 
if you’re going to substitute. 

The mechanism. This eight-day 
weight-driven pendulum movement is 
a Black Forest import of good quality 
that chimes out each hour and signals 
the half hour. It’s designed for a 
weight drop of 52"; our opening is a 
little shy, so figure on a seven-day 
cycle. 

The movement is available from 
The Armor Co., Box 290, Deer Park, 
N.Y. 11729. Write for their free price 
list, mentioning the Corian Clock. 
The movement will come to you en- 
cased in a wooden frame with a slid- 
ing dust cover at the back; you can 
discard this. 

Installing the works. So the shaft 
that drives the hands will be in dead 
center on the face, you make a special 
rack, It has two runners with tapered 
ends—so shaped to let you fit the as- 
sembly into the enclosure. The long- 
est of the chime bars projects about 3” 
below the clock support frame; the 
tapered ends let you tilt the assembly 
into the enclosure so that this long bar 
drops into a hole bored through the 
Corian for this purpose. 

Wood screws on the runners, acces- 
sible from the rear, hold the assembly 
in place, but don’ t drive these until 
the exact forward location is deter- 
mined by putting the movement up to 
the back surface of the clock-face slab. 


amt — holes iS tricky, to avoid 
stripping. Bore to depth of 5s" and thread 


with bottoming tap for countersunk screws. 


Incidentally, handle the assembly 
with care until it is anchored. It has a 
tendency to tip forward because of 
the weight over the tapered runners. 

Since extra-long driving shafts are 
nonstandard, you'll probably have to 
reduce the thickness of this slab down 
to l5" (you could, of course, substi- 
tute a face of 4 " thick Corian, but it 
would mean an extra purchase). 'The 
easlest way to create this recess is on 
the drill press: 

Set the proper depth limit and bore 
a series of nearly touching holes to re- 
move most of the material and then 
follow up with a router to clean it out. 
Drive four 34" bolts through the ver- 
tical members of the clock framing 
and into tapped sockets in the back of 
the face. 'These sockets must be quite 
shallow (not over 3$"), so thread 
them with care. 

The clock-face markers. These are 
short lengths of 34” brass rod set in 
sockets so as to project about 1⁄4”. 
You can cut these pieces in a wood 
lathe, using an ordinary hacksaw. In- 
sert the rod into a three-jaw chuck 
and steady the other end by snugging 
up the dead center with the pin re- 
moved. Index 14” intervals by touch- 
ing the saw against the spinning rod. 
Don't try to saw through with the 
lathe in motion, however. 

Chuck each of these plugs into your 
drill press and work them with abra- 
sive paper to satin-finish the ends. 
Then cement them into carefully 
drilled sockets as shown in the final 
photograph. 

To function properly, a pendulum 
clock must be perfectly level, so make 
your final check not in your workshop 
but at the location where the clock is 
to be displayed. 

Now guess what! You have created 
your own family heirloom for future 
generations to scrap over. And they 
will probably even refer to it as 
Grandfather's clock. 
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Join the side panels to the two boxes by With chime bar removed, clock sheli looks With chime bar attached, you must tilt as- 
running 's" beads of adhesive on mating like this. Bar, lower right, screws in trom sembly into the top box, which has cutouts 
surfaces in patterns that will crisscross. top. Sliding dust cover has been discarded. — in bottom to pass pendulum, weight chains. 
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Back of face must be routed to create re- Index brass rod at '2” intervals on lathe. | Cement number plugs into shallow sockets 
cess so driving shaíts pass through. Bolts Do actual cutting treehand, with only small with dab of adhesive. Two plugs are used 
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through clock frame draw face up tightly. portion of rod projecting trom live end. at four points for easier reading of time. 
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_ Paper Safe for 
Photographers 


Print your own pictures? You can 
save yourself a lot of time in the dark- 
room—and maybe some paper—by 
building this fail-safe paper safe. A 
special gravity-closed flap at the front 
of each drawer makes it light-tight, 
even if you forget to close the drawer. 
My unit has five drawers, but if you 
use more or fewer grades and sur- 
faces of paper, modify the safe to fit 
your needs. 

Make the drawers first, then go on 
to the light-tight flaps. Make these 
from aluminum, bent to fit over the 
front of the drawers. Add a fillét of 
epoxy to the corner seams, and a ply- 
wood light trap to the bottom of each 
flap. Then paint both drawer and flap 
flat black. 

Cabinet construction is simple. Cut 
sides and back slightly higher than 
necessary; their exact height depends 
on total width of drawer guides and 
the slots between them. 

Cabinet finished? Check the draw- 


EMI winter worksuop 4 


N*4-4O TAP, TRANSFER ` 


PART TO BE 
SPOTTED 


Spotting Tool 
for Machinists 
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PART WITH EXISTING HOLE 


Three ways to use the spotting tool: ie p. 
pletely assembled where clearance is arm 
problem; with base in place for accurate ! 
“spotting from a diameter; base inverted for 
clearance in limited space. To use, retract 
punch, seat base on work, press locating 
plug into hole, and tap punch gently. 


Drawers give easy access to photo paper, yet they're light-tight even if left open. 


ers for fit, and add the drawer-stop 
screws to the cabinet—with the draw- 
ers in place. 

Before loading the safe with photo 
paper, put a single sheet in each draw- 


THREE PROJECTS 


SNUG FIT 


EA WIDE x T Dia. 
IN BASE 
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LOCATING PLUG 


This universal spotting tool offers 
a fast and accurate way to transfer 
hole locations from one piece of stock 
to another. It transfers from existing 
35; up to $” in diameter, and it works 
on flat or cylindrical surfaces. For 


3" SNUG FIT FOR BUSHING 


— SLIDE FIT IN LOCATING PLUG » 


a ae lL en °> ° “ PORCH 


All parts of the spotting tool should be hardened. Mating diam- 
eters must be concentric and fit snugly. All tapers must be ground 
concentrically to accomplish accurate spotting. 


er and place the safe—drawers open— 
in bright light for a few minutes. Tf 
the sheets show no signs of fogging on 
development, your paper-storing safe 
is safe.—Kenneth Wells 
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BASE 
EJ THICK STOCK 


still larger holes, simply make a larg- 
er, proportionally dimensioned tool. 
The construction details above show 
you how to make 1t, and the sketches 
show you three ways to use it.— 
Robert Corwin. 


» p^ ea 
Drawer guides are glued to sides of cabinet. 
A scrap of drawer-bottom stock with tape 


wrapped over one edge spaces guides. 


Sheet-metal flaps are hinged with screws to 
drawers and should swing down under their 
own weight to make a light-tight seal. 
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Pellet Trap 
for Gunners 


There are a lot of nice air guns on 
the market today. Use one with this 
pellet trap—designed for the NRA 25- 
foot slow-fire pistol target—and you 
have a fine team for year-round shoot- 
ing, outdoors or in. 

The entire trap, with the exception 
of the deflector plate, is made of 34" 
plywood. The plate is made from 14" 
aluminum. This is hard enough for 
lead pellets, but if you shoot a lot of 
steel shot, switch to a steel deflector 
plate to prevent marring. 

When the trap is completed, add a 
2" layer of sand in the bottom to 

| catch the pellets. 

Hints for use, It's a good idea to 
shake the trap to smooth out the sand 
whenever you change targets: pellets 
will tend to form a pocket where most 
of them impact. When pellets and 
debris from the paper targets pile up, 
sift the sand through window screen- 

| ing.—Gordon A. Lange 


SIDES (2) 
"ETE E 
DID 


TE 1 i$ a B À j“ i" 
2 B B A = pela OS x 
INNER FRONT 4, 2 4 
us CA | 
82 "l: 


DETAILS OF DRAWERS 


BEND 


ps cu s æ Uh. 


= J 
e ur 14 


MS x 
DRILL š 


NOTE : | 
MAKE ALL PIECES FROM 3⁄4" STOCK. 
ALL JOINTING EDGES ARE BEVELED 45" 


OUTER FRONT | 


PLYWOOD LIGHT TRAP 


MAKE | LEFT 
AND | RIGHT 


TOP AND BOTTOM 


TOP PANEL PLY BOTTON 
IOS. s 122 t $ PY 


eb aok opted 


DRAWER STOP 
= — DIA. DOWEL 
[ il 


PROTRUDES 374 e 


aim 


STRIP 
i" 


4 


LIGHT-TRAP 
= i" 
Bs L Is ' 


i 
i 
i 
BACK PLY 


DRAWER GUIDES 


zd. 


Jia] 


UNDER FLAP 
3" LU 
885 x 5" 4 


E , 
LIGHT-PROOF j 
DRAWER FLAP 
ALUMINUM 
/ SIDES (2) | 
= T" = = LJ 
OS ` š `š I2= WIDE «98 HIGH 
3" j '$ 


BOTTOM GUIDES 12^: A T 


DETAILS OF CABINET 


DRAWER-PULL 
CARR'YING 
HANDLE 


Pellet trap and air gun give you sate target 
shooting either indoors or out, but don't 
use the trap with any firearm. 
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All You Need to Know About 


HESIVES 


Puzzled about the kind of adhesive to buy? This PS report, containing 
the most comprehensive charts ever to appear in a consumer publication, 
tells you how to select, and use, the right adhesive for the best job 


em to the hardware store today to 
buy a tube of glue, and you've got 
more choice than a kid in a candy 
store. And it's obvious that in spite 
of the punchy “All Purpose; Super- 
Strength; Strongest-Adhesive-Known- 
to-Man'" labels, they can't all be good 
for everything. 

Where did they all come from? 
Most are spin-offs from sophisticated 
industrial products that hold together 
much of the goods you buy. Amazing- 
ly, there are more than 15,000 glues 
of 103 distinct chemical types with 
1,080 brand names. Most, though, are 
not practical for repairing your wife's 
antique commode or a broken leg on 
a kitchen chair. 

I evaluated 117 of them. Few were 
clearly labeled to tell what material 
they should be used for. I classified 
them into 13 types by chemical com- 
position and performance. Here's 
what I found: 

Rubber and contact cements. These 
are similar. Rubber cements may be 
pressure-sensitive (and you coat only 
one surface and let it dry until tacky 
before joining), or nonpressure-sensi- 
tive (and the surfaces are joined wet 
—before the glue becomes tacky and 
skins over). 

The nonpressure-sensitive cements 
tend to skin over quickly because of 
fast drying time. But after joining 
the surfaces, you can still align the 
pieces. Setup will be slow if the sol- 
vents can’t escape through the glued 
materials, since they must travel some 
way to seep out at edges. 

Contact cements (usually applied 
on both surfaces to be glued and air- 
dried tacky before joining) adhere 
instantly. With contacts you get 
quick bonds on nonporous materials 
such as hardboard and high-pressure 
laminates. The trick is to be certain 
you've lined up your work perfectly; 
you can’t make adjustments once 
edges are stuck. These glues develop 
50 to 75 percent of their full bond 
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strength immediately when laid down. 

Mastic adhesives. ‘These are thick 
pastes. Their tackiness and fast sol- 
vent-evaporation rate develop bond 
strength quickly. They cure like con- 
tact and rubber cements (evaporation 
and some chemical reaction). Most 
mastics are available in caulking-gun 
cartridges. When applied to a surface, 
the glue may skin over rapidly like 
the contact and nonpressure-sensitive 
cements. But the skin will break 
when the work is assembled and pres- 
sure is applied. 

Epoxy resin adhesives. Chemical re- 
action between resin and hardener is 
the key to epoxy’s tough plastic bond. 
Polyamide-cured epoxies, the most 
common, are typically packaged in 
two tubes. Just squeeze out equal 
amounts of resin and hardener and 
stir them together. Up the resin con- 
tent and the bond rigidity increases. 
Go a bit heavy on polyamide harden- 
er and you boost flexibility. 

Amine-adduct-cured epoxies cure 
harder and are less flexible than poly- 
amides. Follow mixing directions 
carefully with these. Amine-cured 
epoxies are handy because some have 
short cure times. They must be used 
quickly, though, and their bond is 
more brittle, and weaker, than the 
polyamides’. 

Cure times for epoxies depend on 
the hardener used and the tempera- 
ture. Curing can be hurried some by 
heat. Low temperatures slow curing; 
at zero F, curing stops. 

The formaldehydes and resorcinols. 
These are inexpensive, and great for 
wood bonding, but do require some 
mixing. Formaldehydes mix with wa- 
ter; resorcinols use a liquid resin and 
powder catalyst. Resorcinols—water- 
and weather-resistant—work well for 
outdoor jobs. Formaldehydes work 
best inside. Clamps must be used 
with both until fully cured. Curing 
can vary for resorcinols from 10 hours 
at 70 degrees to 344 hours at 90. For 


formaldehydes, clamp for four hours 
(minimum). Below 70 degrees, re- 
sults with both are poor. 

Hide and animal glues. These are 
room-temperature, low-strength ad- 
hesives for use indoors. They cure by 
moisture evaporation and can be used 
on wood or furniture. Bond strength 
decreases with high humidity. 

Paper adhesives. Although many 
glues work on paper, some rubber 
cements and animal and vegetable 
glues are made solely for paper bond- 
ing. They're handy in the home, 
office, or school. 

Plastic adhesives. Dissolve vinyl or 
styrene resin in a solvent and you 
have a glue. It'll bond by evapora- 
tion of the solvent so, like rubber 
cements, it needs porous material 
for the solvent to escape. In some 
cases, as when cementing plastic ob- 
jects, the solvents actually bite into 
the base material and fuse. 

What about “super-strength” and 
“bond-to-anything” labels? No. Use 
plastic adhesives only where high 
bond strength is not critical. 

Silicones. Moisture in the air com- 
bines with these unusual products to 
form a tough, rubbery solid. Cures 
are slow below 30-percent humidity. 
Large surface areas that keep out 
moisture prevent full cure. 

Silicones will cure under water and 
will resist heat as high as 500 degrees 
without significant loss in strength. 
Also, they stay flexible at tempera- 
tures as low as 40 below zero. You 
can’t paint over them, however, and 
they’re tough to clean off. 

White glues, vinyl emulsions, For 
household use, white glues are best 
for bonding wood, paper, and fabric. 
Loss of water starts them curing. Full 
cure takes 24 hours. 

There are vinyl adhesives designed 
especially for concrete and masonry 
(see chart). Diluted with water, they 
can be used as a primer for old con- 
crete surfaces on which new concrete 


or mortar will be applied. Or you can 
mix the stuff into new concrete or 
mortar for better adhesion. 

One specialty—Builder's Adhesive 
—is a thick paste to stick furring 
strips to concrete walls. 

Latex adhesives. ‘These glues cure 
by water loss and form a flexible, 
rubber-like bond. I tried two of them 
and found they worked best for gluing 
fabrics where bond flexibility and re- 
sistance to repeated washing is im- 
portant. 

Hot-melt glues, glue guns. Substi- 
tute thermoplastic polyamide adhe- 
sive and an electrically heated glue 
gun for the old sealing wax and can- 
dle, and you have a quick-bonding 
adhesive for fast action on small re- 
pairs. Work fast because vou have 
to stick everything together before 
the glue cools. 

Bonding plastics. Sticking plastics 
together and to other materials is easy 
if you clean the surface properly and 
use the right glue. Although they’re 
tough to identify, names of plastics 
are sometimes marked on the mer- 
chandise. Our charts will help you 
choose the right glue. 

When cleaning plastics, make sure 
you remove all traces of dust, dirt, 
grease, and fingerprints with a cloth 
or tissue dampened with cleaning sol- 
vent. Lightly abrade the surfaces 
with fine sandpaper or steel wool. 
Wipe off the dust and rewipe with 
the solvent. For a treatment for better 
plastic adhesion, see the footnotes on 
the Adhesive Selection Guide. 

Solvent-bonding plastics. Because 
some thermoplastics are soluble in 
common solvents, you can join them 
without an adhesive. Soften the sur- 
faces by soaking them in the solvent 
and bring them together under slight 
clamping pressure. Too much pres- 
sure will distort the plastic. 

Soaking time for solvent bonding 
depends on the solvent, plastic, and 
temperature. When vou touch the 
surfaces with a toothpick and the plas- 
tic sticks or strings, it's readv for 
bonding. Let the glue set for at least 
a day. The plastics will fuse together 
as the solvent evaporates; the bond 
will be just as strong as the original 
material. 

The solvent will damage surface 
finishes so you may want to protect 
or mask some areas when soaking a 
part. A good masking solution can 
be made by mixing equal parts of 
liquid hide glue, glycerine, and water. 
Brush the solution on the parts to be 
protected and allow to air-drv before 
soaking. Peel it off when the bonding 
is finished. 

A word of caution: You'll avoid 
sticky problems on an important job 
by making a test run before you settle 
on any one adhesive, Gs: 
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ime WINTER WORKSHOP 


Can Lock Power Tools 


Knowing the combination is a 
prerequisite to starting up 
and using any of the machines 


By RONALD M. BENREY 


j f you've got power tools with sharp 
blades and kids with curious fingers 
in the same house, then you've got a 
problem: how to keep the two apart. 
Sure, you can padlock the individual 
power switches on the different tools, 
or you can install a padlocked mas- 
ter power switch. But these fixes give 
you keys to fiddle with, and another 
chore when you close up shop. 

A unique—and extremely effective 
—solution is this electronic combina- 
tion “lock” that controls electric 
power in your workshop. Just punch 
the right combination of four differ- 
ent digits on the keyboard, and a 
heavy-duty power relay snaps shut, 
activating the power line. At the end 
of the day, just push the eleventh 
button—the black button below the 
keyboard—and the relay opens to kill 
the power (and the combination 
"lock" is scrambled). 

Only one four-digit group will trig- 
ger the power relay. Over 5,000 com- 
binations are possible, so it’s very 
unlikely that any of your kids will 
“crack” the lock by random trial and 
error. Our lock’s magic number is 
1972, but you can choose any four 
digits you like. | 

Flip-flop circuit. The heart of the 
lock circuitry is a trio of integrated- 
circuit flip-flops. Each of these is an 
electronic equivalent of a toggle 
switch—it has two operating states. 
The output voltage (pin 7) is either 
"high" (about one volt) or “low” 
(about 1/10 volt). A flip-flop's op- 
erating state is selected by applying a 
one-volt level to one of its two input 
terminals. Voltage at pin 3 makes the 
output go high; voltage at pin 1 makes 
it go low. 

Here's how the three flip-flops are 
used to create a combination mecha- 
nism (remember that the combina- 
tion is 1972): 

Press pushbutton switch 1 (81) 
and a voltage pulse turns on flip-flop 
1 (ICI). Its output voltage goes high. 

Press switch S2 and the output vol- 
tage of IC1 is applied to pin 3 of IC2, 
to turn it on. Note that IC2 will turn 
only if IC1 has been turned on first, 


before you press the pushbutton 59. 

Press switch S7, and the high out- 
put voltage of IC2 is applied to pin 3 
of IC3. As above, IC3 will turn on 
only if IC2 is in the high output state. 

Finally, press S2, and the high out- 
put voltage of IC3 is applied to the 
gate of the silicon-controlled rectifier 
(SCR). This device is an electronic 
switch. The applied voltage turns the 
SCR on, allowing current to flow 
through the coil of relay K, which, in 
turn, closes the relay contacts. The 
SCR will remain on indefinitely. To 
shut it off—and deactivate the relay— 
you press pushbutton S11. Simultan- 
eously, this switch interrupts current 
flow through the SCR (returning it to 
the off state) and it delivers a turn-off 
voltage to pin 1 of the three flip-flops. 

Notice that only the sequence 1-9-7- 
2 will actuate the relay. 

By itself, this scheme doesn't offer 
true protection, since by pushing ev- 
ery button four times, an experiment- 
er would trip the lock. To prevent 
this, we've added an interesting cir- 
cuit twist: 

Pushing any button other than 1, 9, 
7, and 2 immediately delivers a turn- 
off voltage to all three flip-flops, and 
rescrambles the lock. Thus, random 
button pushing can't open the lock. 

Note that you can select any four- 
digit combination you wish simply by 
shifting the location of the key push- 
buttons around on the panel. The 
only requirement is that the combina- 


tion be four different digits—a number 
such as 1554 is not possible. 

Building it. The complete lock cir- 
cuit fits into an 8"-by-6"-by-3" alumi- 
num minibox. Start by wiring the 
piece of perforated phenolic chassis 
board that holds the three ICs and all 
of the other small components. Use 
push-in terminals to mount the com- 
ponents, and to serve as soldering 
points. Be careful not to overheat the 
ICs or the SCR when you solder their 
leads in place. Double check the po- 
larity of the electrolytic capacitor, C, 
and of the rectifier bridge, B, when 
you install them on the board. Ex- 
amine the board carefully for short 
circuits between adjacent IC leads. 

You can mount the 11 pushbutton 
switches on the front panel of the 
minibox in any layout you wish—we 
chose the familiar 3-3-3-1 configura- 
tion for the 10-digit pushbuttons be- 
cause of its widespread use. 

Next, mount the power relay K, the 
heavy-duty  barrier-type terminal 
strip, and the three-prong sockets in 
the locations shown in the diagrams. 

Check to make sure the springy 
ground tab on the side of each three- 
prong socket is in contact with the 
chassis when it’s been mounted in 
place. This is a safety precaution to 
ensure that the box is grounded to the 
electrical system in your shop. 

Because of the large currents that 
may flow through the relay contacts, 

[Continued on page 116] 
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Typical 6" jointer, with parts and controls in some of following photos so you can  satety, vou should never neglect to use the 
indicated. Note cutter guard. It's removed see the operation the author describes. For guard in actual work operations. 


A simple V jig will make your jointer much more versatile 


Place V jig so knives clear shoulder of offi 
sel, as at leít, and bolt or screw it to fencea 
To use jig, hold work firmly in groove: 
iabove) and move it across blades. 


V BLOCK 


ae 
| MATERIAL: PINE 


MAX. DEPTH 
OF CUT 


Adjust for chamfer or bevel as for any: 
depth of cut. Less-than-max cuts raise for? 
ward end of jig above back table, so don" 
me hear down hard after passing knives. 
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Nide stock can be beveled or chamfered. 
Feed to cut with the direction of grain. This 
:ould be done by tilting the fence, but jig 
gives you a better view of cut. 


= 


o form flats on large dowels (no small 
)nes) nestle work in V. Be firm and sure 
ntil you have enough flat to ride back 
able, which then keeps work from turning. 


h a Jointer 


Touch pass lets knives clear edge. Work is 
then reversed. This prevents end splinters. 
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Two easily made jigs set you up to perform a variety of 
surprising jobs on this often-neglected shop machine 


By R. J. De CRISTOFORO 
Consalting Editor, Tools & Techniques 


The jointer is aptly named. Its pri- 
mary function is to produce super- 
smooth, square edges. Its use should 
come before and after a saw cut. The 
first pass assures a good edge to ride 
the rip fence. The second brings the 
stock to correct width and produces a 
finished edge. 

Some craftsmen pretty much live 
with a jointer set for a !i5" or 14” cut 
and restrict its use to the routine just 
described. This is okay, since it is 
the normal setup for the machine. 
But such use does not give you full 
value from the tool. A jointer can do 
much, much more. 

Cross-grain work. Cutting with the 
grain is best, but jointing cross-grain 
or working on plywood are both feas- 
ible. You must avoid splintering at 
the end of the pass. Do this by mak- 
ing a touch pass in one direction, then 
reversing the stock to finish the cut. 
Keep feed-speed and depth-of-cut at 
a minimum for a touch pass. 

When jointing all four edges of a 
piece of stock you can skip the touch 
passes. Do the cross-grain cuts first; 
rely on the final with-the-grain cuts 
to remove the imperfections. 'This 


You can even cut coves with a jointer 


Cove the edge of stock by moving work 
diagonally toward inboard end of knives as 
above. Guide is wood block clamped to 
the infeed table. Second coving operation 


does not work with plywood, however. 
Here, you should use the touch pass 
on all four edges, and remember 
that surface veneer does have grain 
direction. 

V-block work. All jointers have 
fences that can be tilted for bevel cuts. 
For a large percentage of routine 
shop work, however, a V-block jig pro- 
vides greater convenience and more 
accuracy when you have to do the 
same job on many pieces. 

The jig is a V block with an offset 
that matches the tool's maximum 
depth of cut. It has its own fence, but 
this is only a means of attachment to 
the regular jointer fence. Attachment 
shouldn't be a problem, for most joint- 
ers have holes through the fence. If 
yours doesn't, it will pay to drill a 
couple for this and other uses. Avoid 
clamp attachment of jigs like this; the 
clamps might interfere with work 
passes. 

On max cuts, the forward end of the 
jig rests solidly on the outfeed (rear) 
table. This changes as you reduce the 
cut. So don't bear down too heavily 
as you pass the blades. You might 
also use wooden shims between the 
jig and the outfeed table. 

As shown in a photo, it's okay to 
use this jig to create a flat on a cylin- 

Continued 


shows work being moved diagonally across 
knives but toward outboard edge. Again, 
the guide is a block of wood, but this time 
it's clamped to the back table. 
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der but don't do it on small dowels or on any piece that's 


Cut perfect disks on a jointer? | too small to be held safely. 


| A pivot jig. If you can rotate stock as the knives cut, 
You bet you can P vou get a perfect disk with a fine, ready-to-use edge. 


That's what the pivot jig enables you to do. It is a means 
of positioning work so that it can be turned on a vertical 
plane. The centerline of the pivot should be just forward 
of the cutter-head centerline. There is a small arc of the 
cutting circle that can be used here but it doesn't impose 
much limitation on depth-of-cut. Actually, if you wish to 
be a bit more flexible in jig setup, you can slot the holes 
through which you bolt the jig to the fence. The slots 
allow you to make adjustments. 

Work procedure is this: Mount the rough-cut work on 
the pivot, but clear of the knives. Hold the work firmly 
and lower it slowly to make contact. Then turn the screw 
that locks the slide, and rotate the work slowly against 
the direction of rotation of the cutter head. A slow, firm 
feed with a reasonable depth of cut will give you a per- 
fect edge even though you will be cutting cross-grain in 
some areas. In this fashion you can even do circular re- 
cessing by making a full-circle cut the first time, and then 
limiting the pass on the second go-round. 

Cylinder work. Cutting a rabbet in a cylinder is feas- 

| — | ible, but I won't minimize the initial problem. You must 
Pivot jig holds and turns the work on a vertical plane. You hold the work firmly enough to guide it past the knives 
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can reduce length of jig but not its height. Pivot joint is a until the flat rests solidly on the outfeed table. At this 
heavy roofing nail. Be sure to use the guard. point, the procedure is no different from the same job 


on flat stock. 

I hope I need not say that you should not do this kind 
of thing on small dowels or on any piece too short to be 
held safely. Should you need a short piece so shaped, do 
the job on the end of a long piece and then cut off what 
you require. 

As you see in the photos, there are simple ways to 
guide the stock when such cuts must be repeated op- 
positely with similar dimensions or with variations. 

The system provides a means of creating T-shaped 
joiners between panels, or corner finishers on case work, 
even though adjacent panels are different in thickness. 

Tenoning cylinders. The jointer will do this in fine 

x P S ! fashion and will guarantee similarity when the same 
kis - E. x shape is required on multiple pieces. All you need isa 

a clamped guide to support and position the stock. The 
jointer fence is used as a stop to gauge the length of the 
tenon. 

You would think that you could rest the work on the 
rabbeting ledge of the jointer and move it directly forward 


Rough-cut work is slowly turned against rotation of cutter to start the cut. Yes, but only if the jointed knives are 

head. To make duplicates, make a mark on slide after end-shaped as they are along the normal cutting edge. 

forming first piece. Hold work firmly, turn it slowly. | Some jointer knives are so formed, but if not, you must 
lO-32 T NUT 


brace the work against the guide above the cutting circle 
and then lower it slowly to make contact. Then you 
rotate the work to form the tenon. I need this kind of 
thing often enough to justify modifying the knives when 
they are not so supplied by the maker. 

Coving work. If you accept depth-of-cut limitations 
you can do some respectable coving on a jointer. The 
whole bit involves passing work diagonally across the 
knives so that the knife end produces the cove arc. In 
both of our coving pictures we show the work being moved 
toward the end of the knife rather than into the end of 
the knives. This is to demonstrate how to do the job 


SET IN FLUSH 
Jg X 1" as | 
GROOVE [-3* 


lg' SLOT. | — 
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i SN ih de X 1" x 12" when the knife ends are not shaped to cut. When they 

` k w LL HARDWOOD OR ALUM. are, you can move work directly across them (parallel to 
Spe | a = ~ the cutter head) and get a cove cut. 

MAX. DEPTH ~ dia. Pa ps F> Remember that the cove arc is limited by the machine's 

OF CUT FENCE HEIGHT depth-of-cut. You won't work this way to produce a 

28 . ESL CC || wooden rain gutter, but the idea can be utilized for mold- 

PIVOT JIG al | 34 ings or molding details, for panel edge shapes, or for stock 

MATERIAL : +" PLYWOOD | ~~ reduction that ends in a curve rather than a square corner. 

— > [Continued on page 106] 
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Wordless 
Workshop 


By ROY DOTY 
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For nearest B&D dealer, call free (800) 243-6000. Conn. (800) 942-0655, 


expect the best from 


for less than youd expect 
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Bonus Shop Tricks You Can Do with a Jointer 
[Continued from page 102] 


Midway tapers. If you have used a jointer at all, you 
know that by placing one end of a piece of stock on the 
forward edge of the outfeed table and then pulling it 
across the knives, you will produce a tapered cut. The 
same procedure applies when you wish to limit the length 
of the taper and confine it to some midpoint. 

The technique, and variations of it, can be utilized con- 


P La c oos s sin 
Ha. 


Hold stock firmly against a block clamped to the infeed end of 
fence—the block seen at right in photo above. Hold stock down 
on the table and pull it slowly across the knives until you hit 
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In rabbeting a large dowel, you provide the 
only control until you have enough flat to 
ride the back table. Don't do this on small 
stock too short to handle safely. 
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stop block clamped to the 


For similar cut on opposite side, clamp a 
block of wood to fence as a guide. Guide 
need not fit rabbet but must bear enough 
against flat to keep work from rocking. 


L-shaped guide block clamped to front table positions work for 
forming tenons. Tenon is controlled by guide position and depth- 
of-cut setting. lf jointer knives permit end cut, you can move 


siderably to produce legs, rails, and similar parts for 
chairs, tables, and such products, or merely to add a de- 
sign element to any project. 

The idea is simple: Clamp stop blocks to the fence on 
both infeed and outfeed sides of the cutter head to control 
the start and the finish of the cut. Be real slow with feed- 
speed to eliminate splintering at the end of the cut. BEBE: 


Hum 


rorem — 


outfeed end of the jointer fence. The 
blocks thus control the length of taper. The taper depth is con- 
trolled by the infeed table setting. Make all passes very slowly. 


Peete 
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Block clamped to rabbeting ledge of the 
jointer guides above cut. This variation is 
useful when different size rabbet cuts are 
needed. Setup makes second cut easy. 


work directly forward to start cut. Otherwise, hold the work clear 
of knives, then lower work slowly. When it seats solidly on rab- 
beting ledge, turn work slowly against cutter's rotation. 


The Furniture That Serves You Four Ways 


The kerfs may be deepened and 
brought closer together if this gives 
an easier, smoother bend. 

Unless you are a purist I see no 
harm in arbitrarily cutting the kerfs 
a little more than 54” deep and spac- 
ing them about 14” apart. This 
should do, no matter what wood you 
use. 

The final part for the chair is the 
back. This is straight cutting, follow- 
ing the drawing. 

Assembling the parts. Start by glu- 
ing and nailing the back cleats to the 
inside faces of the chair sides. Posi- 
tion these so there’s a 34” setback at 
the top and the back edge. Next, use 
glue and finishing nails to assemble 
chairback to sides. The top edge of 
the back must be flush with the top 
edge of the cleat. 

The assembly so far gives you firm 
support for forming the seat back. 
Start this by applying glue to all mat- 
ing edges and nailing through the 
rear edge of the seat back into the 
top edge of the chair back. Then fold 
the seat back to conform to the shape 
of the cleat. Use a couple of nails be- 
yond the kerfed area to keep the part 
in place. If you own bar clamps, it 
won't hurt to snug the sides together 
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EDGEWORTH BLUE. 
Edgeworth Ready Rubbed is 
a blend of the finest 
Burleys grown, chunky cut 
for a cooler. longer smoke. 


TH RED. 
A blend of Burleys and 
Buttery Bright Flake, toned 

. for aroma by Latakia, 
Perique, and oriental leaf. 


[Continued from page 82] 


until the glue has dried thoroughly. 

Make a subassembly of the rails 
and two stretchers for the seat. Apply 
glue to mating areas and attach the 
seat by first nailing across the back 
edge and then working toward the 
kerfed area. At this point, use light 
clamp pressure to conform the seat to 
the rails and end up by nailing 
through the front edge of the seat into 
the front stretcher. Leave the clamps 
on until the glue dries. 

Coat the rails with glue and put the 
seat in place between the chair sides. 
Alignment won't be difficult since the 
bottom edge of the rails should line 
up with the edges of the cut-outs in 
the sides. It will be difficult to ac- 
complish this without smearing glue 
where you don't want it but, after ap- 
plying clamps to hold the seat in 
place, use a damp cloth to wipe off 
the excess. 

Now locate and drive home the 
eight +9-114” F.H. wood screws on 
each side. I had no problem driving 
these flush without a countersinking 
job. This may not be the case if your 
wood is harder than pine. In any 
event, nothing was done to hide the 
Screws. 

Making stools. This is straightfor- 


NEW EDGEWORTH GREEN. 
A natural aromatic 
blend laced with exotic 
orchid bean flavor. 
Cavendish cut for coolness. 


Unique Cavendish cut 

blend with caramel nut 

flavoring and a dressing 
of Algerian rose. 


ward cutting and assembly, using 
glue and finishing nails throughout. 
The circular cutouts can be cut with 
a template and a router or you can 
pad two pieces at a time and cut with 
a saber saw or on a jig saw. 

The best assembly procedure is to 
nail top to sides and then nail the 
ends. Be careful with dimensions. If 
you fudge in any way it may be diffi- 
cult to stack the stools. 

Finishing. Do a good sanding job on 
all parts before assembly. After as- 
sembly, go over everything with a pad 
sander and pay special attention to 
edges. Don’t leave glue spots on parts 
to be finished clear. 

Remove sanding dust, then brush 
a full coat of sealer over everything. 
After about 144 hour, remove excess 
sealer with a lint-free cloth. Pad-sand 
again, dust, and do the enamel job on 
ends of stools, chair seat, and front 
and rear of the chair back. 

After the enamel is fully dry, brush 
a full coat of clear, urethane varnish 
over all other parts. Wait out the 
drying time, then do a light smooth- 
ing job with fine steel wool, even on 
the enamel. Finish up with a couple 
of applications of hard paste wax rub- 
bed to a polish. 
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A hearty blend lightly 
flavored with genuine 
hickory smoke, cut Cavendish 
for cooler smoking. 


Who says great pipe tobacco 
has to be imported at a fancy price? 


Introducing the new Edgeworth Family made in Richmond, Virginia. World famous quality - duty free. 


For free samples, send name and address to Edgeworth Family, P.O. Box 3-AC, (S), Richmond, Va. 23217. Void where prohibited. 
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7 
Smart Tricks 


for a 
Wood Lathe 


By R. J. De CRISTOFORO 


Turning captured ring is show-off trick. 
Idea is to shape ring as much as possible 
before separation from body. Thin out to a 
web within ring as in drawing. Break web 
close to ring, tape ring aside, finish body. 
Hand-finish inside ring. 


Use a hand plane to smooth down or re- Use a pad sander for finishing. Orbital Finishing is speeded up with tools like 
duce cylinders. Keep blade projection action of the sander, plus turning of the Stanley's Surform. These are great for 
slight, move plane over turning work at work, leads to smooth finishes quickly. straight cylinders and tapers, but can also 
angle shown, using light pressure. Avoid pressure; sander weight is enough. be used on shapes not too detailed. 


Uu _ 
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Rotary rasps in a hand drill won't give you Want a super finish on tubing? Plug ends Wrap flexible material over a turning for 
supersmooth cuts, but you'll be pleased by with wood and mount as for spindle-turn- decoration. Use plastic clothesline, nylon 
how much shaping you can do. Produce all ing. Clean with smooth files; smooth with cord, or copper, aluminum, or brass wire. 
fine detailing with rotary files. emery and polish with steel wool. Don't do any wrapping under power. 
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SHOP TALK 


By ROBERT P. STEVENSON 


Some good tricks to remember for possible future use 


Put up a garden-hose rack in the garage and install freezeproof hot 
and cold sill cocks adjoining it. The hot water is handy in winter for 
cleaning snow and ice from the car... Keep sawdust and shavings off the 
floor around a wood lathe by installing a receptacle underneath with a 
metal-grille cover. Keep tools on the grille temporarily ... When a fire- 
place lacks a cleanout chute, shape a shallow three-sided tray (the front 
open) of tin to exactly fit the fireplace base. Ash cleanout then 1s a sim- 
ple pull-out-and-dump procedure . . . Does ice sometimes form inside 
a lock inset in an exterior door, perhaps on the garage? Protect it by 
locating a spring-back outdoor electrical-outlet cover over it... You can 
use a fertilizer spreader to spread sand evenly over an icy walk or drive 

. To make your own fire starter for a shop stove or fireplace, sweep up 
sawdust and chips on a newspaper, and fold or roll the paper to retain 
the combustible material. 


A good book: "How to Work with Tools and Wood" 


Some time ago a colleague and I were discussing what book to recom- 
mend for a beginning tool user. We agreed on How to Work with Tools 
and Wood. Some time in the new year, it will be 45 years since Stanley 
Tools brought out the first edition of this perennial. That 1927 hard- 
cover edition was priced at $1. More than 50,000 had been sold by 1952 
when the book was reset in modern style and published in another hard- 
cover edition at $2 a copy. Three years later Pocket Books brought it 
out in paperback for 35 cents. That edition sold like crazy. I could never 
keep a copy. Someone was always forgetting to return it. The book then 
was devoted only to hand tools. In 1965, the paperback was doubled in 
size by the addition of information on power tools and other timely facts. 
The price rose to 75 cents. That's the edition I now have, and in it I find 
this note: “The earlier version sold over 750,000 copies." You may still 
find the 488-page volume at some stores where Pocket Books are sold. 
I'm told the price will soon rise to $1.25, but books still are available by 
mail for 75 cents from Stanley Tools, Dept. TG, New Britain, Conn. 
06050. The final 80 pages are devoted to plans for projects you may 
want to build. 


How a biology professor uses nails as a teaching aid 


A Shop Talk report [July] about Dr. E. George Stern's study of nail 
points at Virginia Polytechnic Institute has a surprising sequel. I've 
learned that nails are being used as a study aid in classification of plants 
and animals. Dr. B. D. Scott, professor of biology at Northwest Missouri 
State College, writes that he has class exercises called “Nailing Down 
Facts in Taxonomy," adding: “I start by having students describe a nail; 
this tests their powers of observation and introduces them to a specialized 
vocabulary. Then they are given an assortment of carefully selected 
nails, which further taxes their discriminatory abilities to detect some of 
the subtle differences. To these we add a diverse mixture of fasteners 
and have the students make keys to their identification; several principles 
of classification can be illustrated in this phase. I include a discussion of 
modern nail manufacture to show them how nails get their forms; this is 
related to differences in environmental and genetic influences on de- 
velopment. I also introduce them to the history of fasteners to give them 
a concept of change with time and relative primitiveness." 


Free booklet tells what to make with empty cans 


If you haven't seen the free booklet “Can Crafting,” you might want to 
get one for yourself or a young friend. Its dozen pages present a lot of 
simple things to make with empty cans. One, the tin-can telephone, car- 
ried me back to my younger days. You cut the tops from two cans, center 
a hole in the bottom of each, run through a strong cord and knot each 
end to hold it in. Wax the string and keep it taut while talk- 
ing. It really works. For the booklet, write to Canada Dry, 

100 Park Ave., New York, N. Y. 10017. 
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UGLY NAIL 
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" 44 for hikers, campers, 
hunters, fishermen 


ry Book that tells how to do everything 
outdoors! How to forecast weather, identify 
plants, trees, animal signs, rig a shelter, repair 
a canoe, make emergency equipment — and 
much more! Rugged waterproof cloth covers, 
compact 4424x714, only 18 ounces —fits in 
pocket or pack. 500 pages, 290 illustrations. 

MONEY-BACK GUARANTEE 


POPULAR SCIENCE/OUTDOOR LIFE BOOKS 
Dept. P12, P.O. Box 226, Manhasset, N.Y, 11030 


Rush my copy of COMPLETE BOOK OF OUT- 
DOOR LORE postpaid. | enclose $5.95 in full 
payment. 
toj m———— -— e E 
Address 


o N- ERE EE. T 
Money back in 10 days if not fully satisfied 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 
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Removing a stuck radiator hose can be a 
real problem. Next time you install a hose, 
spray silicone inside the end. This prevents 
sticking, and can save skinned knuckles 
when you have to remove it again. 


Repairing a window regulator? An easy way 
to keep the glass at the right height while 
you're working is to insert two rubber 
wedges—the kind used to hold doors open. 
Put one on each side of the glass. 


110 | POPULAR SCIENCE 


Side-view mirror vibrating so the traffic in 
back is a blur? Repeated tightening of the 
screws can enlarge the holes until the mir- 
ror will no longer stay firmly in place. One 
way to make the mirror fit snugly again is 


Separate a sticking plunger from a hydraulic 
lifter by using a screw fastener to expand a 
plastic wall anchor against the plunger. Put 
the screw head in a vise; tap the lifter free 
with a rubber hammer, 


to enlarge the holes with a drill—so they'll 


accept anchor bolts, available in hardware 
stores. After you've installed the anchors, 
use machine screws to secure the mirror. 
Now the traffic will be in focus again. 


Rear-end noise? Before condemning the dif- 
ferential or axle bearings, drive the car with 
the wheel covers removed. Sometimes they 
can cause noise similar to defective differ- 
ential and axle bearings. 


T" Se Re 


Warning: Tsunamis—Giant Seismic Sea Waves 


A tsunami confirmed. Only a tidal 
station can confirm the actual exist- 
ence of a traveling tsunami and thus 
warn of its impending arrival at in- 
habited coasts. NOAA's advanced 
stations are well beyond the old 
*measuring stick" method of tide- 
watching. Tide-watchers are general- 
ly at safe remove from the sea when a 
tsunami alert is declared. They sit 
with eyes glued to marigrams, watch- 
ing for unusual sea-level changes re- 
vealed by the squiggly line of a stylus 
on continuous-feed chart paper. The 
marigram is the visual record from a 
tide gauge. Two types of gauges are 
used at most tide stations—the float 
gauge and the pressure gauge. The 
float gauge utilizes a float that bobs 
up and down in a stilling well, which 
eliminates the effect of horizontal 
water movement on the float and, by 
the size of its intake opening, greatly 
reduces the effect of rapid changes in 
water level produced by wind waves. 

The sensor end of the pressure 
gauge, anchored by cables so that it 
maintains a stationary vertical dis- 
tance above the sea bottom, responds 
to changes in the height of the water 
above it—i.e., to changes in pressure. 

A closed system of tubing, contain- 
ing compressed gas, connects the un- 
derwater sensor with the marigram 
topside. Changes in the amount of 
gas pressure required to equalize 
changing water pressure on the sensor 
are revealed on the marigram. 

Angry zigzags. Contrasting to the 
gently undulating line of normal daily 
tides, tsunamis register as angry, zig- 
zag discontinuities on the marigram. 
This is the beginning of a potential 
full-scale tsunami emergency. As 
soon as Palmer records it, or Ewa 
Beach receives notification of a re- 
corded tsunami, warnings begin to 
flash from these centers to endan- 
gered coastal communities. 

About 20 miles from the tsunami- 
warning center at Ewa Beach is the 
principal research arm of NOAA's 
tsunami-detection plan. Based in 
Honolulu, the Joint Tsunami Re- 
search Effort is a cooperative venture 
of NOAA and the U. of Hawaii’s In- 
stitute of Geophysics. Director of 
JTRE is Dr. Gaylord R. Miller. His 
opposite number at the U. of Hawaii 
is Dr. Martin Vitousek. 

In late summer and early fall of 
1969, J'TRE's Miller had an oppor- 
tunity to correct some misconcep- 
tions, old and new, about the nature 
of tsunamis. 'That was just before the 
U.S. set off, on October 2, 1969, a 1.2 
megaton nuclear blast 4,000 feet un- 
der Amchitka Island in the Aleutians. 
Word had gotten around among the 


[Continued from page 64] 


press and the public that such a blast 
might very well cause a tsunami. 

Not precisely so, said Dr. Miller. 
A nuclear blast might cause big ocean 
waves, but it would not by itself cause 
a tsunami. What it could do was 
cause an earthquake that, in turm, 
might generate a tsunami. 

Again, the JTRE director points 
out, a tsunami is not any large wave, 
but a series of waves of very special 
character. They are different from, 
say, big storm waves or sea Waves 
caused by a big nuclear shock at or 
just beneath the ocean surface. 

For this reason, Miller continues, 
the old term “tidal waves" has a cer- 
tain aptness. Despite the fact that 
they have nothing to do with the regu- 
lar daily tides, tsunamis behave in 
many ways much more like tides than 
like any other sea waves. “The ap- 
pearance of a tsunami on the open 
coast is rather like a very rapid and 
immense tide rise and fall," he says. 

Faster than 600 mph. Waves gen- 
erated by storms or a nuclear shock 
characteristically show a short period 
(i.e. the time between the passing of 
one crest and the next) of perhaps a 
minute. 'Their height depends on 
their proximity to the storm center or 
shock and that disturbance's size or 
severity. 

The tsunami is a different beast en- 
tirely. As they cross deep ocean, the 
crests of a major tsunami may be only 
a couple of feet high. It would pass 
unnoticed under ships at sea and 
could not be spotted from the air. 

What an open-ocean tsunami lacks 
in height, however, it makes up for in 
period, length, and speed. A hundred 
miles or so—and periods of an hour or 
more—may separate the progressing 
crests of a tsunami; and, in the deep- 
est waters, the waves may be moving 
forward at speeds approaching the 
speed of sound—in excess of 600 mph! 

As the waves enter the shallower 
waters of coastlines, the tsunami's 
forward speed diminishes and the 
height of its crests mounts. Theor- 
etically, a tsunami's speed varies with 
the square root of water depth: the 
shallower the water, the slower a 
tsunami travels. 

On the think-tank and data side, 
JTRE’s current research thrust, ac- 
cording to Miller, is in "theoretical 
and numerical studies of the behavior 
of tsunamis as they interact with 
shorelines and harbors." The goal is 
to get answers to such questions as: 
Why did a 21-foot wave strike Cres- 
cent City on March 28, 1964, while 
the largest waves reported anywhere 
else on the northwest coast were no 
more than 14 feet high? 


On the hardware side, Miller has 
long been pushing for development of 
‘novel instrumentation schemes for 
measuring tsunamis in the open 
ocean." What he is after is much 
more data on what Eppley, back in 
Rockville, likes to term "pure tsuna- 
mis"—tsunami waves that are undis- 
torted by interaction with coastlines. 

After some disappointing failures 
in 1970, J'TRE succeeded in the sum- 
mer of 1971 in putting into operation 
three permanent deep-ocean sensors, 
each anchored by cable at about 
1,000-foot depth. One of the new 
tsunami sensors is off the north coast 
of Oahu; a second is in the vicinity of 
Wake Island; the third is off Minami- 
torishima Island (formerly Marcus 
I.) near Okinawa. 

Miller said the sensors are much 
more sensitive than standard tide 
gauges. 'They are connected to both 
a remote strip-chart readout and a 
computer magnetic tape. This *micro- 
tsunami measurement system" can 
respond to tsunamis with amplitudes 
down to one millimeter—a prototype 
of what would be desirable at all small 
islands in the warning system. Analy- 
sis of the “pure tsunami" has begun in 
earnest. 

For a better system. What will make 
tsunami detection and warning as ef- 
fective as our now-excellent hurricane 
system? Robert Eppley says there 
are two conditions: 

(1) Fastest possible reaction to 
warnings. The only effective warning, 
Eppley points out, is the one people 
heed, and so public education and 
awareness of the dangers of tsunamis 
are very much involved. (See box, 
page 64.) 

(2) Warning in time for people to 
do something about it—which means 
ASAP detection and no-delay com- 
munications. Best solution: More 
seismic and tidal stations, and more 
of the GOES-type satellites. 

*In the next five years, our network 
of tidal and seismic stations should be 
of sufficient density to detect any 
tsunami that threatens the Hawaiian 
Islands, Alaska, or the continental 
United States," Eppley says, “within 
a half-hour or less from the time of 
the earthquake." 

Translating this time to distance 
depends on how fast the tsunami is 
traveling—a function of water depth. 
“But,” Eppley continues, “we are cur- 
rently thinking in terms of about 50 to 
200 miles from an earthquake’s epi- 
center. Persons living closer would 
have been 99-percent likely to have 
felt the initial shock and already on 
their way inland to higher ground be- 
fore they got our warning." 
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lateral support. Front seats tilt flat. 
A central armrest in the rear folds 
flush into the seat back. Hand brake 
is a small T handle awkwardly placed 
below the instrument panel (on other 
cars it’s pedal-operated, with high- 
level release button). 

Controls and instruments are air- 
craft-like. Instrumentation is uncom- 
monly complete. What’s more, the 
dials and small controls are on a 
swing-out panel that opens when two 
finger-pressure screws are removed. 
Inside, fuse boxes are open, bulbs can 
be changed and wiring checked. 

The trunk area gets very hot (dual 
exhaust puts twin mufflers right be- 
low the floor). Two large gas tanks 
are contained in the rear fenders, 
freeing more useful mid-space. 

Mercedes-Benz is great. It must 
be the most thoroughly engineered 
car in the world. It is strongly con- 
structed, carefully finished, and 
topped off with luxury-grade trim. 

It is quiet and it has a firm and 
tight ride. It seems fully at its best 
no matter where or how hard you 
drive it. It thrives on high speed and 
secondary road surfaces. On the test 
track, it handled like a race-type 
sports car. On bad roads, it glides 


Luxury Cars for the Individualist 


[Continued from page 26] 


through without shudder or shake. 
On the freeway, it has a solid feel but 
is free of harshness. 

The power steering (standard) is 
one of the best. Assist is proportional 
to manual input, so that power comes 
on gradually—yet is always on tap for 
an abrupt emergency maneuver. It 
gives all desirable feedback, is free of 
shock and vibration, and the pump's 
capacity is so great that pump catch 
cannot be provoked. 

Handling precision is terrific. 'The 
250 was as fast in our lane-change test 
as a Firebird Formula 400! And the 
Mercedes is a four-door family car! 

Brakes were above expectations, 
and our expectations were very high. 
But the fuel consumption disap- 
pointed us. This car should give 16 
to 18 mpg, but only got 12.8. We gave 
it back to Mercedes-Benz for checking 
and adjustment, and retested it, but 
with no improvement. Points to note: 

Seats are nearly chair-high and 
make for good visibility, ease of entry, 
and a pleasant ride. Up front, they're 
contoured to give you lateral support, 
and tilt back to meet the rear seat 
cushion. The rear seat is surprisingly 
spacious, 

A rear-window defogger is stan- 


dard. Instruments and controls are 
easy to read and to reach, but small 
controls are not well identified and 
operation not obvious. We had to 
consult the manual on controls for the 
heater/ventilation and A/C systems. 
Conclusions 

Each car has a lot to recommend 
it. Mercedes-Benz, in particular, is 
backed by a large service and parts 
organization in the U.S. Jaguar is 
part of British Leyland, which is well 
represented. Citroén is small here, 
with few exclusive dealers, but the 
make is represented in all major cities. 
What should you buy? 

Citroën. This is an attractive 
choice for anyone who wants extra 
traction on bad roads and in poor 
weather (mud and snow), with supe- 
rior ride comfort and fuel economy. 

Jaguar. If you're looking for a p2r- 
formance image as well as true per- 
formance, yet like a quiet, refined 
family car, you will probably be at- 
tracted to the Jaguar. 

Mercedes-Benz. If ever a car could 
be all things to all men, it would be 
this one. Anybody who is looking for 
something better, in any automotive 
area, may find his answer in the 
Mercedes-Benz. 


New Outboard: 65 hp from a 3-Cylinder Lightweight 


were able to reduce decibels of sound 
almost one by one. 

The new 650's smaller size and 
lighter weight are due in good part to 
compactness inherent in Mercury’s 
patented direct-charging system. 

As you may know, there are three 
basic methods of introducing the fuel- 
air mixture into the cylinder of a two- 
stroke engine. One, cross-scavenging, 
charges the mixture into the cylinder, 
where it strikes a specially shaped 
domed piston. The piston shape di- 
rects the mixture upward, forcing the 
burned gases out of the cylinder 
through the exhaust port. 

Another method, loop charging, in- 
troduces the fuel-air mixture into a 
cylinder at two different places on op- 
posite sides of the piston. 'The inrush- 
ing fuel charge also scavenges burned 
gases. 

The third system, Mercury's direct 
charging, again introduces the fuel-air 
mix through two ports opposite the 
exhaust ports. However, the direct- 
charge system feeds the fresh mixture 
into a concave baffle on top of the pis- 
ton. 'This gives better control of the 
direction of the incoming charge and 
more complete purging of exhaust 
gases from the cylinder. It results in 
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the compact powerhead configuration 
and light weight desired. 

Pressure-pulse charging. One of the 
Merc 650's three cylinders fires every 
120 degrees of crank rotation. Thus, 
one piston is starting to open its ex- 
haust port as the adjoining cylinder's 
exhaust port is about to close. For 20 
degrees of crank rotation, two exhaust 
ports (one from each cylinder) are 
open at once. 

'The pressure pulse from the cylin- 
der just starting to exhaust acts at the 
exhaust port of the cylinder next in 
line to "plug" it and prevent escape 
of fresh fuel-air charge. In fact, it 
actually reverses the flow just outside 
the exhaust port, returning to the 
cylinder a small amount of charge 
that had “blown through.” 

This improves fuel economy by 
saving the fresh charge, and increases 
power by raising the charge density 
in the cylinder at the moment of ex- 
haust-port closure. 

This is the same way the six-cylin- 
der Merc 1400 obtains its exhaust- 
tuned supercharging effect [PS, Dec. 
"[0]. The 1400's engine is divided into 
iwo banks of three cylinders each. 

The engineers call this “pressure- 
pulse charging." Combined with a 


tuned-length pipe system, and with 
two carburetors balancing the fuel-air 
mix, it results in an extremely wide 
power band with rapid acceleration 
and high top speed. 

Another advantage that Alex ex- 
plained as we cruised through the 
cactus is the lighter weight achieved 
by using what is basically the same 
lower unit as on the 50-hp Merc mo- 
tor, altered to handle slightly higher 
horsepower. The drive train has a 
new 14:23 gear ratio, and the shaft 
has been lengthened by one inch to 
enable the motor to swing a bigger 
prop. 

No fuel overboard. Along with ev- 
ery sister Merc for 1972, the 650 has 
residual fuel recycling, preventing ex- 
cess fuel from draining overboard. A 
check-valve system reintroduces un- 
burned fuel into the combustion 
chamber. 

The engineering niceties achieved 
by Alex and his staff worked very 
effectively for us as we cruised up- 
stream. We tried every speed and 
acceleration variation. For many 
miles we ran at nearly wide-open 
throttle. At times we cru'sed at near 
idle. Without fail, the 650 responded 
with what we wanted. Gs] 
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after activation to set off alarm when in- 
truder enters cone of sensitivity. 


PERSONAL-USE REPORT 


Ultrasonic Alarm 


Shoos Off Intruders ME 


bs though you're not Batman or 
Wonder Boy, you can use a bat’s 
powers to detect and scare off intrud- 
ers around your home. 

Intruder Alarm, by 3M, “sees” with 
sound waves. Placed on a table and 
plugged in, the device bounces silent, 
harmless high-frequency (40 kHz) 
sound waves off everything within its 
60-degree, five- to 25-foot-long adjust- 
able cone of surveillance. Any distur- 
bance in the reflected sound-wave pat- 
tern triggers the alarm. 
| Immediately a light, radio, TV set, 
‘or such that’s plugged into the alarm’s 
,120-volt outlet comes on. Then, some 
12 seconds later, a built-in electronic 
siren lets go. Any sane burglar would 
quickly depart. 

One minute after all motion stops, 
the unit resets itself automatically. 

I tried to foil the alarm. After posi- 
tioning it to guard a doorway, I 
couldn't even get the door all the 
way open before the light went on. 
With sensitivity increased to give the 
aximum 25 feet of inaudible trap 
one across a large room, I tried 
kulking along the far wall. Caught! 

Caught again! I tried crawling on 
he floor, underneath the beam. I 
led running past, jumping past, 
ven yelling and clapping my hands 
Bs I entered its invisible beam. 
larm detected me every time. 

Indoors, adjusted for sensitivity as 
lescribed in the owner's manual, the 
ilarm gave no false alarms. That can 


3M detector above goes to work 15 seconds 


be a problem with some ultrasonic 
alarms. 

If you're a pet owner, however, you 
may have to do something about 
Fido's sleeping quarters. Man's best 
friend, roaming around at night, is no 
friend to this alarm. 

The 214-pound solid-state alarm is 
small enough to pack along on a trip. 
It can protect valuables in a hotel or 
motel room while you’re out having 
fun. It can even be used as an auto- 
matic light switch at home. Once it's 
set, you have 15 seconds to leave the 
irap zone. 

The alarm sells for $99.50. For 
further information write to 3M In- 
truder Alarm, 3M Co., Box 3686, St. 
Paul, Minn. 55101.—Richard Day 


Sensitivity control varies depth of field 
from five to 25 feet. Slide switch, in alarm 
position, readies the system. Terminal strip 
connects optional outside alarm. 
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| BELSAW INSTITUTE 


^ «| hit $125 in 07 "Wao, 
spare yn, N.Y- 


LO Train FAST 
at Home. It's EASY Making Up 
to $10 an Hour—even while learning! 


If you enjoy fixing things, you're a ''nat- 
ural'' to make hundreds of EXTRA DOL- 
LARS A YEAR as a Locksmith. Need for 
service, sparked by rising crime, has 
never been so great and urgent.: Easy, 
illustrated lessons complete with ALL 
practice equipment, personal assistance 
—PLUS professional tools and Key Ma- 
chine given you free of extra cost — en- 
able you to make $5 to $10 an hour... 
sparetime, or your own business, Hun- 
dreds we've trained are n. it. 


| THIS PRO KE Y 
MACHINE 


Mail coupon for 
FREE facts—no 


salesman will call. 
Accredited Member 
Nat'| Home Study 
Council. Approved for 
Veterans. 


112Z Field Bldg., Kansas City, Mo. 64111 


[] Check here if eligible Veteran 


[aswsm 0000 — a 
| 1122 Field Bldg., Kansas City, Mo. 64111 i 
| Name | 

Address | 
| | Ll check here W eligible veteran i 


if you "re truly serious, we can show you how. 

Since 1955 we've trained thousands of men 
for high-paying careers as Heavy Diesel Equip- 
ment Operators and Mechanics. We can train 
you! 

Men who know how to operate and maintain 
Dozers, Graders, Scrapers and Cranes have the 
skills that earn top wages—the same skills you 
can acquire. 

National School of Heavy Equipment trains 
operators in the driver's seat at the controls 
working on actual construction projects. And 
diesel mechanics also learn by working on real 
machinery. 

Accredited School . . . National is the na- 
tion's only strictly resident heavy equipment 
training school accredited by the National 
Association of Trade and Technical Schools, 
Washington, D.C. VA approved. Take the first 
step to a career of high wages. Write today for 
details on how you can qualify. 
| IN uw SCHOOL I Phone 704-392-1359 í 


NATIONAL SCHOOL Phone 704-392-1359 
OF HEAVY EQUIPMENT, Dept. A-58 


P.O. Box 8529, Moores Chapel Road, Charlotte, N.C, 
28208. 


Please send me FREE illustrated school catalog and 
complete information, | understand there s no obligation, 


NAME AGE uuu 


ADDRESS: LL arc (IPHONE - _-. 


= a— usss “sss masus -— ee Tu 
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CITY STATE ZIP CODE 


i NA 


Four zippered compartments make finding 
gear easy. Sleeping bag stows in bottom. 


PERSONAL-USE REPORT 
Hey, Dan'l Boone, Look— 
Pack, Tent, Bag, 
and the Works: 
12 Pounds 


During the past six months I've 
spent many weekend nights in a tent, 
miles from the nearest road—using 
one of the best overnight rigs I've run 
across. It consists of a Vagabond pack, 
Fireside tent, Wilderness sleeping 
bag, foam pad, and nylon sack to stuff 
the sleeping bag and pad into. At 
night I put clothes in the sack to make 
a pillow. The pack rides comfortably 
and has a built-in frame and four zip- 
pered compartments for easily locat- 
ing gear. Inside the 414-pound nylon 
tent and four-pound down sleeping 
bag, I've slept warm as toast when 
the thermometer hovered in the 30s. 
The whole outfit weighs only 12 
pounds. It's $222 from Gerry, 5450 
North Valley Highway, Denver, Colo. 
80216.—Ray Hill 


Double-layer nylon tent has sewn-in floor, 
nylon zippers, and mosquito netting. 
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New Marine-Radio Rules 


[Continued from page 67 


your log and sign it before you can 
legally operate. Most new sets also 
need adjustments that can be made 
only by a trained, licensed technician. 

Monkeying with your new rig your- 
self may void your warranty. It is 
usually less expensive to deal with a 
marine radio expert from the start. 
He can help you fill out FCC Form 
502 to apply for your license ($25). 
If you need it, he'll tell you how to get 
an interim permit to operate before 
your license arrives. 

All-aboard cost. A professional 
VHF-FM installation costs $30 to 
$90; up to $100 in some fancy ports. 
Tuning up the transmitter and mak- 
ing required log entries are included, 
but no repairs on a nonworking unit. 

An HF-SSB installation generally 
costs more. You may need a ground 
plate, or you may need extra work by 
an engine mechanic to quiet interfer- 
ence noise. The antenna may prove 
difficult to mount. The installer may 
have to mount and run cable for a re- 
mote-control box. The transceiver is 
sometimes separate from the power 
supply. You could pay $100 to $200 
to get an HF-SSB radio installed. 

If you like to hunt down bargains, 
look for a dealer who makes installa- 
tion part of the "package." Late in 
the boating season, you may even find 
a dealer who will install without cost. 
But, in any case, buy from one who 
both installs and services the radios. 
That gives you some recourse if the 
set or installation goes faulty. Many 
technicians nowadays service only 
what they sell—or at most, only sets of 
the same brand. You could be stuck 
with a set no one near you would re- 
pair. 

Dealers charge by the hour for serv- 
ice and repair work on marine radios. 
Rates range from $9 to $15 an hour, 
and usually there's a $5-$15 service- 
call charge. 

Some manufacturers offer at-the- 
factory repairs. That's okay if you 
are sure the trouble is not in the in- 
stallation. Rates are generally reason- 
able, but you pay shipping both ways. 

Now or later? What the new rules 
boil down to is this: Don't rush out 
January 2nd and buy new VHF-FM 
and HF-SSB equipment unless you're 
buying a new boat, too. Even then, 
you can get by if you transfer your 
old HF-AM equipment. But consider 
how soon your HF-AM will become 
obsolete. You'll have to re-equip by 
January 1977; marine HF-DSB will 
be illegal after that date. 

Meanwhile, other boats will have 
changed to VHF-FM much sooner, 
and some to HF-SSB too. Maybe a 
better time is now. Gs 


Electronics Can Lock Tools 
[Continued from page 99] 


use #10 or #12 stranded wire with 
crimp-on bugs to interconnect the 
terminal block, relay contacts, and the 
three-prong sockets. Use ordinary 
lamp cord or hookup wire to make 
connections to the filament trans- 
former, T, and the pilot lamp, LM. 

Complete all of the pushbutton wir- 
ing before you mount the chassis 
board in place. Remember, you can 
select any combination you like sim- 
ply by wiring the corresponding push- 
button switches to the flip-flop inputs 
and outputs. 

Finally, mount the chassis board on 
insulated spacers, and complete the 
wiring. 

Using the lock. We've designed this 
device to handle large current loads 
that are often used in a home work- 
shop. The relay contacts are rated at 
25 amperes AC. However, since the 
contacts are not actually used to turn 
the power tools on and off—each tool’s 
own switch still does that—they can 
handle an even larger current if nec- 
essary, because they serve merely as 
a kind of electric drawbridge that is 
either open or closed. 

You can use the lock to control an 
individual tool simply by plugging it 
into the box or, if you wish, you can 
permanently wire the lock into the 
power line feeding your shop. How- 
ever, a permanent installation of this 
type calls for strict adherence to the 
UL code in your area. If you're not 
sure of yours, get a licensed electri- 
cian to make the hookup. 

When the Electronic Lock is in- 
stalled, a quick swipe of your hand is 
all you'll need to switch on any tool 
in your shop. And, best of all, you'll 
know that once you've cut power for 
the night, it will stay that way . 
until you need it again. 
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PARTS LIST 


C—1,000-mfd, 15-voilt, D—1N70 DIODE 
electrolytic capacitor LM—120-volt pilot lam 
R1—180-ohm, 2-watt, as embl 
carbon resistor SI-thru-SIO—SPST 
R2—5.6-ohm, 2-watt, 
carbon or wirewound 
resistor 
R3—1,000-ohm, 
l-watt, carbon 


S11—DPDT push- 
button switch 
S01—3-prong male 


resistor chas.is-mount AC 
R4—1,800-ohm, socket 

l5-watt, carbon S02—3-prong female 

resistor chassis-mount AC 
B—Motorola HEP 175 socket 

full-wave bridge Misc: 515".by-415" 


rectifier 
IC1, IC2, IC3—Motorola 
HEP 583 flip-flop 
SCR—Motorola HEP 
320 Thyristor (SCR) 
T—Stancor P-6465 (or 
equal) 6.3-volt AC 
@ .6 A filament 
transformer 
K—Potter & Brumfield 
PR7DY relay; 6-volt 
DC coil, heavy duty, 
DPST normally-open 
contacts 


piece of perforated 
phenolic chassis 

board; push-in ter- 
minals; 8" by-6"-b 
3" aluminum mini- 


cord. 


NOW EVERYBODY CAN BUY THEIR 
OWN EXTRA PHONE WITH "sse xov 


Shoppers' 


- 5s HANGER 


= x ONLY 995 
<i NO RENTAL CHARGE AT ALL 
m ES ae rh 
SE MATH Complete with 4-PRONG PLUG, RINGER, REGULAR CORD | 
Ë ii | Just plug it in! Nothing else to buy! 

d These well made top brand name standard dial phones are 

B completely reconditioned. Each is ready to use. Great as that 

E— | extra phone in office, den, kitchen, bedroom, etc., and it costs 

W: you less to own it yourself than one year's rent. 

š = | ANTIQUE CRADLE — #2o2 
| 


= COLOR PHONES, with Bell | (Vintage 1928) | 

MATH WITHOUT TEARS gives the average Available in PHONE 
person an understanding of the practical , Blue, C Colored rs With Dial 
aspects of math. Is Calculus based on rate, Phone; E a $19 95 
contradictions? What is the square root of Yellow, White, Green, - go saat E gets 
minus one & of what use is it? These are ' [| Beige, Ivory, rA ; iw No Dial 
some of the subjects discussed in this | § Fink, Black, ue ea Re i 

book. Only $5.95. Emerson Books, Inc. | g Gold Bink hod me = $12.95 
Dept. PS-12, 251 W. 19 St., New York, N.Y. | [| $16.95 #302 Pr Black Only 


10011. : 


Ivory $23.95 


MODERN STANDARD COLOR 
PHONES -e $23.95 


White, Beige, lvory, 
Green, Red, Blue, l Green Blue, 
Black, Pink, Yellow. = à Apc 
e, 
$22.95 ERICOPHONE D Red, 


The phone with the dial on the bot- Beige, 
tom. Lift, it is ready to dial or an- Yellow 
swer. Red, Ivory, Beige, White, Blue, Black ` 
Green, Yellow. With Huzzer—$49.9 with Bell 
With Tweeter— $59. 95. i 


includes bell 


#1543 
genter cia eo rm - 
ZG FRENCH CRADLE PPP © GRANDCOM, INC., Dept. PS12 


PHONE FOR FREE l 1152 Sixth Avenue, New York, N.Y. 10036 


| Send me style #......... 


BLOCK & TACKLE lifts up to 2,000 Ibs., 


. From Milady's Enclose ids iiaii 
yet weighs only 15 oz. Strong enough to e" boudoir. In Ivo- ack i Total Enclosed $... lI 
lift large game, machinery, boats, etc. P ry, Black, or Add $1.50 shipping charges per phone and tax if any. i 
Steel & aluminum construction, 100 ft. E Brass complete Name 
nylon cord, 7-to-1 ratio. One hand opera- “ey with bell and IT sea ots deeper RAE E RON awpa i ee RU RR ERR B 
tion. Complete with instructions, $8.95 plug-in. s ] address na a gran ook Stic Gana AU SARA m 
+ _79¢ post. Larch, Box 770 Times Sq. $98.9 aaa AOE E State................ EB ossis 


Station, PS-12, New York, N.Y. 10036. 


SPECIAL NOV. 15 - DEC. 31 ONLY! 


With your order for the UNIMAT 5-in-1 Metal Machine Shop 


! to" m Now, from Nov. 15 thru Dec. 31 only, get a heavy duty 3-jaw 
"o. aE UNIMAT changes in seconds froma Chuck, that regularly sells for $29.95 FREE with your purchase 


precision lathe to vertical miller, drill of a complete UNIMAT, the bench machine shop every home 
press, surface grinder, polisher, 


mechanic or hobbyist wants to own. 


A wonderful Christmas gift for the model builder, the gunsmith 
and for any hobbyist who wants to make his own small metal, 
plastic or wood parts in a hurry. Famous self-powered UNIMAT, 
the precision lathe only 17” long, is also a vertical miller, drill 
press, surface grinder and polisher. Handles all machining 
operations including threading and boring. Change from one 
operation to another in seconds. Buy your UNIMAT during this 
special promotion period from your nearest participating dealer, 
and get this versatile chuck that also serves as a milling bed 


precision lathe 


UNIMAT is designed for the serious modelmaker, hobbyist and gun- 
smith who is satisfied with nothing less than professional accuracy in 


everything he creates. More than 100,000 UNIMATS in use all over vise. Precision ground and balanced, reversible jaws, accurate 
the world. to .003". 

Taia eter good Mom Mov- 15, Tire 50 Use this coupon to send your order with check for Immedlate 
fing. AMT pur NOU ou Pn pea only | |. LA shipment. Order must be postmarked on or before Dec. 31, 1971. 
ply use handy order form to mail JS E G i E E € u E E E 1 E E E NM 


your order today. Prompt shipment. F.O.B. TENAFLY, N. J. American Edelstaal, Inc. / 1 Atwood Ave. / Dept. AL-1/ Tenafly, N. J. 07670 
—— ` . —— : ' L] Rush complete catalog and dealer information 


D L] Here is my check (money order) for $149.50 for a complete UNIMAT in its i 
own carrying case. | understand | am to receive as a FREE Bonus a 3-jaw š 
Universal Lathe Chuck, that regularly sells for $29.95. | further understand 

that UNIMAT carries a six months guarantee against defective parts and | 

- 


: workmanship. (This special bonus offer expires Dec. 31, 1971) 
j Name 
= i dropi eS A —. . .... 
SURFACE VERTICAL i City C— S! —00 "—— — 00 — M—À 


| O Here is $1 for UNIMAT 44-pg. Handbook, "Miniature Machining Techniques" 
DECEMBER 1971 | " 


DRILL PRESS GRINDER MILLER POLISHER 


DOUBLE YOUR 
INCOME 


MAKE CUSTOM ENGRAVED 
SIGNS AT HOME, 
IN YOUR SPARE TIME 


Anyone can make professional engraved 
signs in minutes. Scott engraved signs 
have a markup of up to 500%. Work as 
little as 2 hours a day and earn up to $150 
a week extra. Complete with accessories— 
everything you need to start your own 
engraving shop—at about half the cost of 
competitive engravers. Write for free 
catalog. Dept. PS71 


SCOTT MACHINE DEVELOPMENT CORP. 
215 Prospect Ave. 
P. O. Box 217 
Walton, New York 13856 


Mew Tool Works Wonders With Wirel 


WIREFO R/ AER, | WELDER 


| 
| 
| 


I 
| 
| 
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IT BENDS! IT CUTS! IT STRAIGHTENS! 


WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.— any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire. No pliers needed. WIREFORMER 
does the work with the pressure of one 


finger. Straightens the wire if you make a ; | 
you 


mistake. Cuts the wire just where 
want it. Forms any angle, arc or circle. 
Bends both right and left. Tool 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make, 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Four dollar bills will get you one, or 
send check or money order for just $3.98 


We pay postage and handling charges. 


VINKEMULDER TOOL CO. Dept. S-12 


2223 Estelle Dr., S.E. Grand Rapids, Mich. 49506 
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is case ` 


FAMILY COAT OF ARMS Shield. Hand 
rubbed wood with walnut finish. Name in- 
scribed in 'Olde' English hand lettering. 
Report & reference sources included. 9" x 
7" plaque. Order =CA-250,. $7.95 -- 50€ 
pstg. Also available in 14" x 11" $19.95 — 
$1 pstg. Cadlyn's, Dept. PS, 2077 New 
York Ave., Huntington. N.Y. 11746 


MATH-O-MATIC computer solves percent- 
age, ratio & proportion problems based on 
a classic geometric method for dividing a 
line into equal or proportional parts. 
Craftsmen, engineers, et al will find it 
versatile & indispensable. 
examples included. $4 ppd. G. B. Holmes, 
Danville, Ca. 


Dept. PS-12, P.O. Box 711, 
94526. 


NEW 7972 ARC 


(19? 5 


WELDING HEATS 


Plugs in any ordinary 110 volt outlet. Buy direct from the factory and save SS. 

Complete - nothing else to buy. Includes “heavy duty cables “electrode holders 
"ground clamp "extra welding rods “full face mask, Heavy duty — 5 heats for 

welding, soldering, cutting and heating. Easy tà operate; step-by-step instructioms 

included, ideal for the home handyman or crafteman = pays for itself repairing 

cars, trailers, lawn equipment, boats, ete, 

, W-DAY MONEY BACK GUARANTEE. Send only 52 and pay postman $17.85 
plus postage when delwered, or send $19,895 for prompt postpard shipment, 


promptly — check or money order. LIFETIME GUARANTEE. 
MINI 5 ARC WELDER Dept A. Ans Wa Street, Houston, Texas 77002 


Let Me Prove It To You FREE! 


Ill show you how Plastic Laminating 
nt home, spare time, can give you as 
much as $12 each hour you operate. Table- 
top machine sets up anywhere. Easy, Fun. 
Mo experience needed. We furnish every- 
thing. We'll even help finance you. No 
house-to-house selling. No salesman will call. 


WARNER, Dept. 


Build This 
“All Wooden" 
Clock 


Complete plans for the 
most talked about show- 
piece in town. This clock 
is 10074 wood, all working 
parts fully visible. No 
special tools required. Separate hour, min- 
ute & second hand, weight driven, keeps 
perfect time. May be mounted in large 
zrandfather case or displiyed on pedestal. 
The simplest, yet most unique item for 
the woodwork hobbyist or clock enthusi- 
ast. Plans only $4.00. R. D. Thomas. 1412 
Drumeliffe Rd.. Winston-Salem, N.C. 27103, 


Return within 10 days for refund if not completely satisfied. Orders filled | 


Instructions & 


Bopal AEk € —ÁM— — — 


P 
s i 
Dues 


m SEN nins 
i eu CMOPER Ber fu miih, a 
RCO eee 


$100 BILL, 21” x43” cotton tufted, area 
rug with latex non-skid backing. Great as 
a welcome mat or wall decoration in den 
or family room. A real conversation piece. 
Machine washable. Only $5.95 -- $1.25 
pstg. & hdlg. Limited supply. Westport 
World & Art Gift Shop, Dept. PS-12, 606 
Post Rd., Westport. Conn. O6880. 


WRIST ALARM for men... sets like an 
alarm clock, buzzes like an alarm clock, 
tells time like an alarm clock, but isn't 
an alarm clock! Fine quality, luminous 
hands, sleek tapered strap plus other fea- 
tures. Gold or silver. l-year guarantee. 
Gift-boxed. Only $17.95 ppd. from Slim- 
line Company, Dept. A-404, 160 Amhurst 
St., East Orange, Mew Jersey 07019. 


Build-it-Yourself for FUN! Save $120 or more. 


New SUPER BRONC 


VT-7 only $269.95 
performance Super Bronc! Earn -"™ Kit 


Ride this stormy, husky, big- 


up to $20 per hour as you assem- 
ble kit. Compare VT-7 features 

with any: Big 7 h.p. 4-cycle : 
engine, automatic load-sensing 
torque converter and big 21x 
12x8 rear tire. You get super- ` 
trac flotation—plus gut-power @ 
for sand, mud, snow and 
slo pes ! oem ounted 18x 
.50x8 front tire gives easy S 

handling, easy ride. Cush- ie ý Write for FREE 
ioned 2-man seat has heavy- SESS 


duty shocks. 2 pairs folding [ 
--: foot pegs. Options: EXCLUSIVE EAE B, ns 
; elec.start, lights, etc. Other kits, ` Benton Harbor, ` 

$169. 95 up. Satisfaction Guaranteed. Mich. 49022 


L-3-AP, 1512 Jarvis, s. Chicago, x 


'USETHIS D 554 


a HYDRAULIC JACK REPAIRS | 


E 
= inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW — in your basement or garage to 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 


Write for folder No. PS12 and free bonus offer. 


HANDY DANDY 
STORAGE IDER! 


Handy Dandys are plastic caps that hook 
onto Ya" pegboard and hold quarter-twist jars, such as used 
for baby food. Suggestions for FREE JARS in every package. 


| Nothing better for storing workshop supplies, parts, small 
| tools, kitchen and household items, hobby supplies. Sample 


pack 10 for $1 € 36 for $3.50 € 72 for $6.00 € 144 for 
$11.50. Caps only, No jars. Postpaid U.S.A. No C.O.D.'s. 
WICKLIFFE INDUSTRIES, Box 286, PS 12 Wickliffe, Dhio 44092 


AMAN: SCIENCE B 


for FUN, STUDY or PROFIT 


SANT WEATHER BALLOON 


‘Balls of fun" for kills, 
traffic stoppers for stores, 
terrific for amateur meteor. 
ologist. Create a nelghbhor- 
hood sensation. Great back- 
vard fun. Exciting beach at- 
traction. Amateur meten- 
nilogists use to Measure 
cloud helghts., wind speed 
and temp. Made of heave 
duty neoprene, Inflate with 
vacuum. cleaner or auto oir 
hoses or locally avilable 
helium for high rise. 


Stock No. 60, 568N . Por (8 Ft. diameter) =a 52.00 Ppd. 
Stock No. 60,632N...(16 Ft. diameter) ...57.00 Ppd. 


$8.95 REECTRON IC STROBE! 


Hand:sized soll state ele: 
tronic strobe lihtü ar foamnius 
tically low price, Produces 
bright  pswcehedello — effects 
like larger, far more expen. 
sive Xenon strobes, vet it's 
just 2-3/4 X 4 X 1-3 HB" 
thick. “Adjustable flash rate- 
approximately 3-10 — flashes 
per second- Make stop mo- 
tion effects posters come 
alive. Great tO take with vau 
LO parties, dances. Sunting, 
etc. Requires 2 tiv transistor 
batt. inat nel... Instructions. 
Stock Mo. 41.443M ¿uu asa a eee 2. eS Ppd. 
4 REPLACEMENT LAMPS. .¥.41,444N aa renee Vq 1.00 Ppd. 


MINIATURE WATER PUMP 


Wonderful for experiments, 
miniature waterfalls, foun- 
tains. etc. Tiny (258&" x 
1954") electric motor and 
pump ideal for hobbyists, 
labs, schools, Pumps con- 
tinuous flow of water at 
rate of one pint per minute 
at a 12" head. With two 
"UD'' batteries in series, 
will pumn up ta 24" high. 
Runas 48 hours on battery. 
Works in 2 directions, Self- 
priming. 

IDA CUP ac Eam sila ua ae KR (at CR $2,50 Pd. 


1st QUALITY OPANY UNDER $200 


Terric Buy! Ta Quality! 
Projects brilliant. sharp iis ft. 
ay mare from H" using tip to 
ax" nlor, b&w Illustrations, 
Retains all original colors. pro. 
portions,  Enlarges drawings, 
coins, mnps, etc, Revolutionary 
wanut-size quarts Halogen 
amp (0hr. ife». 200 mmm 
anastigmatie lens | PA FLL), 
unique internal reflecting «aya. 
tem give maximum brightness, 
entire field focns. Can be used 
upside dawn, Turbo-conled, 515 


tt. urii. 
Stock No. 71.272M ....i(Wt. 1114 Ibs)... .S38.75 Pod. 


HOT-AIR FLYING SAUCER KIT 


Giant B ft. model rises to 
amazing  helghts. Easy tog 
assemb launch. Use 
over and over. Low cost. 
Lots of fun. Can carry lg 
lb. objects with string teth- 
er. Fly school colors at 
Eames, use for advertising, 
armach mnmiürror--play "spy in 
the sky'', Includes complere 
instructions, 16 pre-cut zl 
white modei per Fores, B 
red pans or portholes, 
wire, cord. Eam pial at damaged 


Stock Mo. 71,175N pa EEO MS qM Ppd. 


9 FT. HOT-AIR RALLOON KIT 
Stock No. 60.691M ........ sess sas 


Te $2.00 Pod. 


TOP VALUE CHEM LAB SET! 


Economy-sixeill perfect stuart. 
er xet for young (8-16 yrs. 
& older, chemical experi: 
pnenters, scientists, habi. 
ists, ob a Low. bur the real 
thing. Contalna profession: 
atl qualits Materials for 
countless hours of faseinat- 
inier eduction) experimentis. 
Includes: 8 vials of ehemi- 
culs, Plostic bheuker, G teat 
tubes & cleaning brush, test 
tulu: holder, pv edronmer, 
flass stirring vod, aleohol 
làng Wren, dnstruction booklet. 

Stock Mo. T1.499M ......... .. . . 6. e. ..5 9.50 Pod, 
DELUXE SET (Mo. 71 SASOGHBMO) ............ 22.50 Ppd. 


BLACK-LIGHT iced deeded MITES 


Relatively small (12*) fixtures 
ive surprisingly bright black- 
ight. Mirror-finished reflector 
makes instant starting B-watt, 
. high-intensity bulb look like 40- 
- watter. Up to 5.000 hours of 
3 gaüfe, long-wave (866004) black- 
light to really turn-on parties, 
light & theatrical shows, pay- 
ehedelic decors. holiday deco- 
rations,  Shockproof end-caps 
remove for ware: eny replace. 
ment of starter, 
Stands As or horizontal. 


Aluminum case, 

Stock No. T1.2T4NM ...... 22222222252 814.95 Ppd. 
DELUXE OUTDOOR / INDOOR MODEL 

Stock Mo, 71.299M ...........-»-»5.»2..». 519.95 Ppd: 


Stock Mo. 
Stock Mo. 
Stock Wo. 
Stock No. 


Programming 


PEME PRITEN ENE 


completing |^ simplified 


instructive 
ipie bive = farti 


Huminared 


No. 71,434N 


POWER HORN BLASTS A MILE 


Stock Mo. 41,423N 


2 Refill! Cartrs. 


WAR SURPLUS ELECTRIC GENERATOR "" 


( P-431,424N) 


: crank, Use 
impedence 


Alnico Magnets alone now 


Stock No. 


a A 


ale ft. from 
er pictures i 


rojector, E 
screen is far- 
ther away, No film or nega- 
tives needed, Primarily 
for children, 
jects charts, diagrams, color 
or black-and-white 

ened room, v A. 
ñ ft. cord and plug, included. 
Size 12" x 8" 3 
Welirht 1 Ib. 


Stock No, TO.199M 


Stock No. 
8” DIAMETER DUM. Thick 
Stock No. 


"FISH" WITH A MAGNET 


Go treasure hunting on the 
bottom? Fascinating fun & 
sometimes profitable! Tie a 
line to our 51 2-Ib. Magnet— 
Hiron it overboard In Dav, 
river, lake or ocean. Troll 
it along bottom  —  xeour 
"Prengsure*' haul can be omt- 
hoard motors, anehors. ath. 
er metal valuahles., 9$73-1bh. 
Magnet is war surplus—aAl- 
nico WV  tvpe——6rüov'i cost 
mon. Lifts over 150 lhe. on 
lande—íd2reater Weilrhis un: 
der water. 


E^ kES E ner EE E sen $14.00 Ppd. 
-1L Ibs. ...... $ 5.75 Ppd. 
312 Ibs, ... .5 8.75 Ppd. 

. 1534 Ibs. ...... $33.95 FOB 


ELECTRONIC DIGITAL 
COMPUTER KIT! 


Solve probes: lav ames, 


we've soon for home, senend. 


(11"x1215"x4") ......531.50 Ppd. 


Frivhten nrowlerz, muntremers, 
vicious dows with 118 de: 
veibels. Just press and this 
Freon poweri pocket-sized 


metal horn can be heard a 


file away to signal for help 
or fun. rác por lating s d 
floats), hikime, camping, 
hunting, sensore, penent iTi 
for your team, Can be heard 
over č traffico ani eonstr, 
noises to soune fire drill, 
Juneh brenk or eres, 
Weirhs only 2 ox. but emri- 


mile- piercing blasts, A renal bargain. 
——————— " CP uo m 


2222222255 52,75 Ppd. 


isses (2 MBs.) .........S8.50 Ppd. 
VISIBLE V-8 ENGINE 


Hours of fun? et thrill eof 


huilling our own easily as- 
sembli engine from over 
SOR parts. Then push starter 


and watel it run. Craonmksebhoar 


revolves, pistons Tou, 


valves open amf o close fri 


&cuuence with spark pluss. 


lijes  evervihinzg boat o Dur 


Oii. i1 seale. meded in 4 
colore. Same meter coxed dn 
muuy CT de rures. 
Excellent, easx-te-urnder- 


atado tteeh ë ninmiial”” 


W iT 6 oe Pe tee ay os RIOT ae tee ree ee $13.95 Pod. 


AMERICAN MADE OPAQUE PROJECTOR 


eth illustrations up to 
aLa '—eniarges 


A A rA e cds a Se eta $8.75 Ppd. 


ASTRONOM ICA L TELESCOPE KITS 


Gring your own mirror for 
powerful Lelescopes Kits 
contain fine annealed Prex 
mirror blank. tool, abra- 
sives, diavonal mirror. and 
eyeplece lenses, Instru- 
ments vou bulld ranre in 
value from $72 to hundreds 
of dollars, 

414" DIAMETEH-—?73" Thick 
Mo. 70 ^AN, . $10.75 Ppd. 
B" DIAMETEI—1" Thick 


m PLG. 9S Ppd. 


ee lab aay EAT ....... $24.50 Ppd. 


DIAMETER—124 ~= Thick 
& Laan ak aes CT TR at U $44.50 FOB 


3" ASTRONOMICAL TELESCOPE 


See moon shots, orbits— pm 
stars. phases of Venus, 
Planets close up, 60 to 180 
power. Aluminized and over- 
coated — 3* diameter  f/10 
primary mirror, ventilated 
cell. Equatorial mount with 
locks on both axes. 
Equipped with 60x eyeplece 
and mounted Barlow lens, 
jx finder telescope, hard- 
wool tripod, Included FREE: 
“STAR CHART: 272- re + à 
. : HE EA gus 


: F 
ENBS''; “HOW To USE Your TELESCOPE."'' 


Stock Mo. 85,050M ................... $34.50 Ppd. 
DELUXE 3" APOLLO REFLECTOR 

STOCK NO, 80.162NM vee eee $59.50 Ppd. 
STOCK NO. 85,105M 414" REFLECTOR .. ..594.50 FOB 
STOCK NO. 85.086N 6" REFLECTOR ......5239 50 FOB 


AMAZING NEW Wankel Engine KIT! 


Thrili ta ihe fun of Usuilc- 
ing ASE Men see-thiraueh 
motorized model of revel: 
tionary pistenless tutne el. 
gine . . . only emrine ex. 
pertis think uto TR dw 
mrucwiiflable to meer new pw. 
luthom — standards. Replaces 
pistom., evlinder, crank 1s- 
senwlies with roaring ies 
iseciions removed for Pirie 


reed) ee Smaller tan 
conventional: fewer Darts 
greater reliabilit*v. OTL 


apei] w [esa horsepower. 
Feat: flashing pluus. ruka, 
fan belt. siiek-shift — on: of*? 
«witeh. Heg. 23—1.5W btt, ont mel... 

Mo. T1.4224M ; 14.1 a." 5B" me OQ") 22525 STS Ppd: 


VISIT OUR NEW FACTORY RETAIL STORE! 
a Minutes from New Jersey Turnpike Exit 23, 13 minutes 
to Phila. 4.0060 wnusunl bargains! Exelusixe Items, Hrs.— 


8-0 EI, 
HELIUM BALLOONS MAKE A "BALL" 


Anytime there = ak eee 
the air is festive F'sSña| Ú (Íqiill1s 
when the **air^' is belbimnu. 
whlelh makes a lal beat 
perky amd idbventureis. Mira 
here's 25 Limes the fun- — 
25 various cobored bam! ienis 
of 4, 5. 6" diumeter when 
inflated. With them, ms pris- 
4urized — 6300 |De; sop. dino: 
van containing 25 Liters of 
helium ta inflate all 25. For 
adults or kids" parties, @ive- 
avwavs bazaars or just ilem- 
austrating ^*lighter than ale’. PHbeliumnm ie s safe mon-toxic 
inert ale. 


Stock No. 71.289N ......... soos... s... $3.00 Ppd. 
GREAT INT'L. PAPER PLANE BOOK 


Oficial fly-them-yourself book 
of paper airplanes from SCI- 
ENTIFIC AMERICAN'S “lst 
International Competition” 
Includes plans of all winning 
entries, time-alaft records, 
photos, technical data, com- 
mentaries, Has 20 unusual 
designs on perforaied pages for 
easy tear-out. You won't has 
lieve how some of them fly! 
Agqnasing. entertalnimng, 174 
pores. D" x 11347”. 

tock No. 9391N " —» " MF EB & om dom s= m m m w m X s à " = m & $2. 95 Pp. 


LOW COST TREASURE FINDER 
Discover the fun and profit " 

of treasure hunting inex- 
pensivelv. Licht as a feath- 
er 410 oz.) solid-state 
metal derecior finis hbklden 
coins, jewelry. precios 
minerals, Distinguishes 
minerals from metal ob. 
jects, Great for school, 
bench. atrini moil or back. 
yard. idtequires OV transis- 
lor batt.—— works with any 
common ANM transistor ras 
dio thus elitimminaiinp cust! i 
extra circuitry, weight, dangling wires, Adjustable multi- 
purpose plastic handle reduces immediate area metal— 
adds fo effieienev, No tuning needed, 


Stock No. 71 305M a T NE Sen RECS Lc EI EA ST Eran $14.95 Ppd. 
WITH RADI 
Stock Mo. T1,436M ........----- eee .$19.95 Ppd. 


EMOTION METER "TESTS" YOU 


Amazing He detector type 
device that really warts. 
Heveals hidden likes, clis- 
likes, Easy to Use, BÓ. 
tive ami o aeceurate. Mea- 
Les changes in Hoy rii- 
mispaa qutm a w cii 

in emotional state. Needle 
ITERUM [E] 

tional response inoL wheth- 
tP ERRETA LEITE er CH a 
able». Effectiveness depends 
on questions asked dnd iti- 
Lerpretalion. Limnigue TO-oz, 
«et intended strictiv for enteriainment, educutlon, Grent 
fün at parties, Inels, Ov battery, compl. instrs, 

Stock Mo. 41,422M .............-.: 2... -515.00 Ppd. 


‘Order by Stock No.—Check or M.0.—Money-Back Guarantee 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building. Barrington, Mew Jersey 08007 


MAIL COUPON FOR GIANT FREE CATALOG 


148 PAGES! MORE THAN 4,000 UNUSUAL BARGAINS 
Completely new Catalog. Packed with huge 
selection of telescopes, microscopes, bim- 
oculars. matrnets, marnifiers. Prisms, 
photo components, parts, Klits, accessories i E 
—many hard-to-cet surplus bargains, 100's |BEXr tds 
of charts, illustrations. For hobbyists, ex- EQ: : 
perimenters, schools, industry, 
EDMUND SCI EM co, 

200 iks N Buildin 

Barrington, N. J. 07 

Please rush Free Glant Catalog HN" 


Name.... . . s m Ë A Ed ER RE eg mde ant 
Addres: l U aT S ws n5». w a Kw w m ss. a A mA ss on RR n a 
CHI... no Q as s aa w ami EN. eee a a a eee ee nr 


ORDER BY STOCK NUMBER - SEND CHECK OR MONEY ORDER - MONEY-BACK GUARANTEE 


300 EDSCORP BLDG. 


BARRINGTON, NEW JERSEY 08007 
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FINISH CORNERS 


* CUT MOULDING 


WITH ANY ELECTRIC DRILL 
NO $50 ROUTER OR $6 BITS NEEDED! 


ARCO EXCLUSIVE! 


You don't have to buy an expensive Router 
to finish corners, moulding & trim. ARCO 
Corner Finishing & Moulding Cutters do the 
work at a fraction of the cost. Simply slip 
the Cutter's 14" shank in any drill chuck and 
it's ready to produce! Special Dual ers 
assure accurate cuts along entire length & 
width of workpiece. Cuts wood, plastics, soft 
metals. Quality-made in U.S.A. of hardened 
steel. These Cutters will fit & work with all 
Electric Routers, of course. 


No. 6—3 PIECE CUTTER SET 


CUTS 34," CONTOURS 


RABBET-CUTTER 


These & over 300 other ARCO Tools available 
at Hardware Depts. everywhere, or order 
direct on 20-day Money Back Guarantee. 


EE RE SEEN EN NM 


MAIL THIS COUPON TODAY! 


ARCO TOOLS, INC. 
Dept. PS-12 421 West 203rd St, N.Y., N.Y. 


10034 


City... ST d | esc 


I AR 

| Dept 

| Ship at once on your 20-day "indi Back Guarantee: 

| L] No. 8, 3-Piece Cutter Set... ... $4.35 
CO No. 7, 3-Piece Cutter Set... . 4.35 

| P] No. 15, 4-Piece Cutter Set... 6.15 

| [] No. 6715, All of above 10 Cutters..........12.95 

| O i enclose Check. M. 0. — SHIP “POSTPAID. 

| (No Cop's) 

i Bi uL she ——Ó : 

-- MERGER ensem ettet in LR PAESE D AME t 

i 

L 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items, 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer, 
Over 350 designs to select from. 


Send $2.00 | CONCRETE MACHINERY COMPANY 
Today To >  Ẹ, 0. BOX 99 « HICKORY 7, N. C. 28601 
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No. 7—3 PIECE CUTTER SET 
CUTS 34” CONTOURS 4 35 


OGEE-CUTTER 


No. 15—4 PIECE 
RADIUS & BEVEL CUTTER SET 


ADJUSTABLE BEVEL-CUTTER > 4 
cuts 45° bevels from k. 
a! to Xa” wide. 


RADIUS CUTTERS —3 SIZES “` a 
for Ys", Xe”, V." Radius Cuts, — 5 


I 
| 
| 
l 
| 
SPECIAL SAVING! 
| Order all of above 3 Sets at 

our Special Money-Saving $ 95 
Price. No. 6715, total of 10 
Cutters, only ee 
|; S= ne eee 


PRER ETERS RPE EPR i 


$99590200900080902000000929290090900000800000009999009090900999009990000020006000000900999909900005000000082287 


4" 8 NM EM EM E BM B NU M NU ME UU NN F 
Enjoy An Exciting, Romantic 

IMPRESSIVE LOOK ANYTIME! 

| L QUICK- CHANGE to suit your mood time: 
ia WEE 


check the color you want or send 
a sample of your hair and leave 
the matchina to our expert. MAIL 


COUPON HOW fll 
Adhercs securely . . . off and 
on in seconds . can be worn Ë 


as i$ or trimmed to just the stylc 
You want 


To Order give hair color O Blonde: 
O Black: O Light Brown: O Medium 
Brawn: D Dark Brown: O Grey: 
O Silver: OF Auburn or send hair 
sample. O Mustache $2: D Deluxe 
Mustache $ Dn Sideburns $3: 

Deluxe £ ideburns 55: D Wan 
Dyke $3: D Deluxe Van Dyke $5; 
O All Taree 56: D All Three De- 
luxe S10 (I save $5) 


Masculiner Co., Dept. 773 4 


160 Amher St., East Orange, N.J. 07019 q 
am mE SOLD ON MONEY BACK GUARANTEE BE EN ER 


Tau kia anar m 


Shoppers' 


PAINT SPRAYER. Just plug in, squeeze 
the trigger and paint or spray any liquid 
that pours—automatically. Complete rust- 
proof construction. Free new Viscometer 
insures perfect paint consistency. Adjust- 
able nozzle sprays up, down, sideways 
without tilting jar. Lifetime service guar- 
antee. Only $12.98 -+ $1.50 pstg. Jay 
Morris Corp., Dept. WV-28, 31 Hanse Ave., 
Freeport, N.Y. 11520. 


i MAKE TEETH PEARLY White and sparkling 

; as a new day! This dentist's formula takes 
only seconds to brush on and cover stains, 
blemishes and even gold fillings. It's safe 
for natural as well as false teeth. 3- s 
month supply is only $1.98, 2 for $3.50, 
for $5 ppd. Order now from Nu- Find Prid 
ucts. Box 205. Church Street Station, Dept. 
PSW-12, New York, N.Y. 10008. 


PU MP IRRIGATES — CIRCULATES — SPRAYS 


Heavy duty ball hearing pump. All metal, rust- 
proof Type XB. Stainless shaft. Use 1⁄4 HP or 
larger. 1 HP 1,200 GPH 60° high or 3,000 
s. ^» GPH 25' well. 5,200 GPH max. 114" in: 
' 1" out. Belt or direct drive. $13.95 
"ama, et Type P won't rust or clog. Bronze bear- 

ing. To 2,400 GPH. 1" in; 34" out. $9.95 
P'pd cash with order. Money back Guarantee. 


LABAWCO, Box 34, Belle Mead, N.J. 08502 


| Wood finishing pro 
at work-YOU! 


Even fussy wood finishing is 
just a matter of know-how! 
Follow the instructions in the === 
book HOW TO DO YOUR 

OWN WOOD FINISHING by 
Jackson Hand and be a pro! 
How to prepare surface, re- 
move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Novelty finishes, 
French polishing, glazes. 170 


DRAINS | pools, cellars, laundry tubs 


= E ME RE BUE m 


| pages, 150 illustrations. | 

| Hard-gloss paper cover. Money-back 
| Only $1.95. Send check or money guarantee 
| 


order for $1.95 to: POPULAR SCIENCE/OUTDOOR LIFE 
BOOKS, Dept. P12, P.O. Box 226, Manhasset, N.Y. 11030. 


If »eou've got a clothes dryer, why hoy an 
expensive humidifier? Why vent valuable 
humidity io the autdeorz, capecially during 
dry winter days? Piveri filtered humid air 
fram yer clothes dryer indio every room in 
^ar dora bv insballing fee vee A IYE, Im 
addition ta dhe nealthirul atiribate of intro- 
dueinr humidity into the home, the beauty 
af furniture ond womlwork ids protected 
[rom the ravages of dre air, Installation is 
vay, just remove a section ‘ar present "o 
ipini amd insert DRVYERAIDE i 
aerview call required, 
Hy imply chasing the )bullt-in aac 
adeh the ala ele level, healthful molst 
air from ihe vlothes dryer enters the 
DRY ERAT and is filtered into the alr. 
The dry air in your heme acts like a 
sponge , , . quickly absorbs the moisture 
ami raises Ihe humidity level. Open the 
damper al any time, and the molst mir 
again venis normally to the wutdoors. Fool: 
préef-—nething to wear out, saves on heat 
hill. no water to check, easy installation, 
no added power cost, no noise. lint trapped, 
operates free, Only 39.95 plus H 
SL, BRIGHTON HOUSE, D 

Greenfield Ave, New Brlrh 


opt, 
, Mi 


with special $7.00 gift effer to 
Popular Science readers 


10-DAY FREE TRIAL 
etime Guarantee 


WITH S—— me 
FITS ORDINARY 110V OUTLET + 3 WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal. No experience necessary. Follow simple instruc- 
tions to make repairs on cars, trailers, farm and lawn 
equipment, bicycles, appliances, etc. Make pas no boats, 
furniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, etc, Uses stan- 
dard !&" rods to weld iron, steel, brass, bronze, aluminum, 
other metals. New improved HEAVY DUTY circuit gives 
more welding power. Gives 4 times the heat needed to melt 
toughest iron. Plugs into ordinary 110V outlet. 3 WELD- 
ING HEATS Mot just one as with other low cost 
models. Use ' 'high'' for tough jobs “medium or ''regu- 
lar” for lighter work. This important feature saves you 
money and time, Makes it possible for even beginners to 
start welding professionally the very first day, Pays for 
itself quickly. An excellent gift for any occasion. IT’S 
AUTOMATIC: Current is turned ON when are is struck, 
OFF when tod, is lifted from work. Eliminates need for 
troublesome f switch. Speeds up wo 
Mention that you saw this ad in Popular 
I: merno and receive a $7.00 gift pack assortment 
“touch weld'" welding rods. Automatic are 
pir, Weld with “push button'' ease, 
10 day MONEY BACK GUARANTEE. You must be satis- 
fied or return for refund. Send only $2.00 and pay postman 
$16.95 plus postage when delivered or send $18.95 cash, 
check or money order for immediate postpaid shipment. 
Wel-Dex EM Co., Dept. w-202, Box 10776, Houston, Tex. 77018 


Ç 
a» 110 your D.C. 


saws, end lights, battery Bio 1 Arc 
weiding. Does not operate A.C. motors on refrigerators 
and air conditioners. Installed in 10 minutes. Guaranteed 
5 years. 32500 Postpaid. Dealerships available. 


A.C. Generators 
60 Cycles, 110 Volts, 


Fanbelt driven. Runs power tools, 
, T.V.'s, refrigerators, radios, A.C. 


air conditioners. 1,500 - 

$60.00 plus $5.00 postage. 3, 000. 
watt $99.50 plus $6.00 postage. 
P.O. Box 7066, 2821 Mays St. 
VIRDEN PERMA-BILT CO PS Amarillo, Texas 79109 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
SL cards, greeting, sympathy, 
=” prayer cards, etc, Save money, 
— Printtor others, good profit. 
| Have home print shop. Pays for 
- itself ina short time. Sold direct 
XJ" from factory. Easy rules sent. 
We supply everything. Send oie 


: for catalog, KELSEY PRESSES. 
(= es Dept. T1-AJMeriden, Conn. 06450 


SILVO (BRAND NAME) TOOL CATALOG 

Thousands of 

exciting tool 
values! 


Thousands of Exciting Tool 
Values! Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 

— Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat, Send 504 for our big 146 page tool catalog to- 


day. 
SILVO HARDWARE CO. 
107 Walnut St. PSD-12 Phila., Pa. 19106. 


^T THESE § 
P- BEAUTIFUL 
|. CLOCKS 


NOW AT BIG SAVINGS! 


Send just $1 for plans & instructions to 
build choice of: (A) Grandfather, (HB) 
Steeple, (C) grandmother—plus informa- 
tion-packed catalog of movements. dials. 
parts & kits to huild these & 16 other fine 
Sie. All 3 nlans—$2.50. Catalog alone— 


MASON & SULLIVAN COMPANY 
Dept. PS12, Osterville, Mass. 02655 


TOOL POWER" . 


m Print For Profit. 
| 


motors to !5 H.P. Cannot operate 


‘GROW MAN GROW! 


GROW MAN GROW! | 


GROW MAN GROW! 


GROW MAN GROW! (Ladies too!) x 


Could you use a few more inches in height? 
Are you fed up with being called 'shorty', 'Little Man' 
or even ‘Hey you down there’. 


NOW for the first time on the North American 
continent we present NEW HEIGHT, a complete, 
illustrated step-by-step course showing how you 
can actually increase your height from two to six, 
inches in a few short weeks. 
No gadgets, strenuous exercise, appliances, drugs 
or elevators - NEW HEIGHT is based on a Swiss/ 
English Scientific method which reactivates the 
whole body. Here's PROOF: 
"Before taking your NEW HEIGHT course ! 
was two inches shorter than my girlfriend, now five 
weeks later | am an inch taller. She is thrill 
NEW HEIGHT is effective for either sex, completely safe 
and what's more every course comes with a written guaran- 
tee that you will actually grow inches T Al | F 
of your own room, following our step-by- 
step instructions and in only a few short 


taller, or your money cheerfully refunded. 
weeks you will be amazed at your increase in height. 


Medically approved by doctors, 
hospitals and clinics 


throughout the US. 


(j003 s&ipe1) iMOHD NV] MOHD | 


NEW HEIGHT (9 


Y ou have nothing to lose... but your 
shortness! 


Spend a few minutes a day in the privacy 


Listen to what 'RT' of Toronto had to say about our secret 
method: 


"At 43 years of age | have gained 3” in height, My am- 
bition is to keep going until | reach the six feet mark.” | 


PRICED AT ONLY | 


MAIL NO-RISK] 


“Your NEW HEIGHT course is worth ten times your 
cost. My life has changed since | gained 45“. "GE" 
New York, N. Y. 


“I gained a full inch the first 4 days” says JFG of 
LA, Calif. "I have no hesitation in recommending 


COUPON «^ 
NEW HEIGHT to anyone who wants to be taller”, i 


Whether it be social success, love, sports, jobs or pleasure, sais 
the tall man always seems to get there first. 


NEW HEIGHT Dept. 11512 


ACI NOW! If you are worried about being short, act NOW PO Box 146 Brampton, Ont. Canada 
You bet | want to be taller! 


for a new you! Tallup instantly and permanently with our Rush complete course NEW HEIGHT to 


: d : noa | und d 
fully guaranteed NEW HEIGHT method. Don't hesitate there is full money return if | don't gain 

i i i i | nches in height nclosed money 
another minute, Gain height. Be Taller NOW! Im SI heck (alls 3 waska du 


i | : checks for bank clearance) 
Our course is priced at only $7.98, a modest sum in return _ — an 


for the happiness added tallness can bring you. Ë 


" Ti PANTS 


Order now and we will rush our complete NEW HEIGHT 
secrets in plain wrapper by first return post. 


RETR Haight increase desired ......... 
| a Sry DEI ey SE ee Ge 


WRIST ROCKET , 


AMERICA'S 
HARDEST 
HITTING SLING 


Range 225 yd.—232 fps. 
Matched replacement rubbers and 
LEATHER pouch assembly $1.00 


WRIST ROGKET^ $ 200 ^ Pd. in USA Ure 
P P. O. BOX 471 -A r Orders outside U.S.A. add $1.50 
: Colum bus, N ebras kai 68601 for postage and handling. 
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Unadorned power tools. 


4' Wood Lathe 
at $29.95 


They do the same job 
as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 

The lathe shown above isn't Popular | 
exactly flashy. We admit it. But wawa 
in a recent article, Popular Sci- Esen 
ence used it to demonstrate BIRAN 
wood lathe technique and said: 
"You won't go wrong with this 
economical introduction to 
wood turning." It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 
HERE'S HOW WE DO IT ... First, we 
don't claim our tools should sell for five 


times the price! Just that our tools do | 


the same job . . . with the same accu- 
racy, ease and speed... and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 


in retail stores would be much higher in | 


price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs, Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . 


You save a bundle, yet, we offer a double | 


guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
... and hundreds of orders pour in daily. 
LARGE VOLUME... 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS... Our designs use 
standard hardware items wherever pos- 


O27 2 sible. By avoiding custom- 
pA e made parts we pass on tre- 
Oo mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 
step closer to many hours of woodwork- 


ing satisfaction. Ril "hava. 


Cs 


AMERICAN MACHINE & TOOL CO., Dept. PSD1, 
Please send me the units checked. Payment in full enclosed $ 1 1 1111 or 
$3 deposit each item enclosed, balance C.O.D. I must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked, 


[] 8" Power Saw at $19.95 

" Standard Rip Fence at $3. 

Long Cabinet Rip Fence at E 50 

-= [O Ball Bearing S i-us at $5.00 
[] Belt Sander at $19. 

[] Disc Sander A techment at $7.95 

. O Mitre Gauge for Sander at $1.95 

[] Drill Press at $34.95 


NAME 
ADDRESS : sss — € 


= ë 
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Our own foundry and | | 


G.E. Motor [] $19.90 (with other item) [] $24.85 (purchased separately) 


POWER SAW € 8" tilt arbor saw 
- crosscuts, rips, 
mitres, cuts compound 
angles, dadoes, coves, p» 
moldings. Completely &5 
assembled withground “k`. 
cast iron table, safety 
guard, splitter, mitre 
gauge. Less blade, 
motor. Rip fence for "š 
easier work alignment, $3.5 50 add'l, Ball 
bearing model, $5.00 add'l. 10 1A 


h.p. motor or larger, stand- 95 
ard blades, attachments. Wt. 
| = _ 26 Ibs., f.o.b. w. $ 


FREE OFFER, cabinet 
base plans, .. . with one 
piece of 34" plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net rip fence, $4.50 add'l. 


SZ 
E TWO GUARANTEES |— 


= 10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and |— 
compare it with any similar ma- |2- 
chine at any price, If not satisfied, 
return it for prompt, no questions 
asked refund! We pay the return C= 
shipping charges, | 


10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
| carries a one year guarantee) which 
become inoperative for any reason 
| within ten years after purchase 
date will be repaired or replaced 
by the factory with no cost to the 
purchaser other than postage. 


OL SNR 
z Brand new £9 electric motor | 


P developing full 1 h.p. 17 Ibs. 
== (Purchased separately, $24.85). 
With any AMT machine here. $19 90 
= 


BUY DIRECT 
.. USE THIS HANDY 
ORDER COUPON 
NOW 


MGE 


Royersford, Pa. 19468 


L] Jointer Planer at $24.95 
[] Ball Bearing Spindle at $5.00 
[] Wood Shaper Kit at $19.95 
E Opt. Hold Down 3v S at $2.95 
[] 6" Swing 3' Lathe at $14 
[] 12" Swing 4' Lathe at $29. 95 
[] Face Plate $2.50 (either Lathe) 
[] Turning Chisels $4.95 (either Lathe) 


"f | Lever action 
| tail stock, two- 


| Disc sander accessory, $7.95 


| add'l. 


| 32 Ibs., f.o.b. factory. 


WOOD SHAPER KIT 


| coves. moldings, tongue-and-groove joints, 


3° WOOD LATHE ;;;.°" E 


ion and speed as $40 units. SEU cast 
iron with tub- " T 
ular steel bed. 


speed pulley, fits any motor. Set of 3 high 
speed turning chisels, $4.95 $ 05 
add'l. 4" face plate, $2.50 14 | 
add'l. 15 Ibs., f.o.b. factory 

.12" swing. 
Industrial 


4' WOOD LATHE 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 


stock, three- 

speed pulley. 

Use any mo: 

d turning chisels, $4.95 € E 

add"l. 4“ ing plate, $2.50 $2095 
add'l. 30 Ibs., f.o.b. factory 

JOINTER-PLANER ¿Z 

Cast iron 


and steel, precision ground adjustable 
tables, For planing, = m 
joints, bevels, Rabbets w 
to 38" depth. Fence 
adjustable O° to 50°, 
Steel knives, dual guards. Use any ' motor. 
Precision ball bearing indus- $ 95 
trial model, $5.00 add'l. Wt. 324 
19 Ibs., f.o.b. factory 
A precision unit. 
It changes from 


BELT SANDE 


horizontal to vertical in seconds. Heavy, 
sander includes 4" x 36" sanding belt. 

š Uses l^ h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 


pose drive spindle. 
Mitre gauge, $1.95 


15 lbs., f.o.b. factory 31995 
DRILL PRESS t Le 


Precision 32" 

unit has standard fea- 

tures and many extras. 
Depth of throat up to 16". 
Head tilts and table stays 
level. Drills to center of a 
32" circle. All cast iron and 
steel, Takes standard motor. 


add'l. 


$3495 


etc. Accurate cuts at high 
speeds. Sealed greased- 
for-life ball bearings. Less 
wood. Takes 14 h.p. motor 
, or larger, standard cutters. 

Optional hold $ 95 
down assembly, $2.95 add'l. 19 | 
15 Ibs., f.o.b. factory 


= 


Make a Wooden 
Wheel Clock 


(yes 1300 


WOODEN WHEEL CLOCK (height 15"). 
Carefully cut parts faithfully duplicate 
14th century foliot & crown wheel escape- 
ment. Fun to make—an attractive bit of 
antiquity to grace walls & fascinate all 
who watch its gears operate. Everything 
but rocks included. $24.95 ppd. Craft 
S & Gifts, Dept. PSM, Elmhurst, Ill. 
1126. 


BOAT MODEL. Sport Fisherman power 
boat. Including marine hardware & cast 
metal fittings. Also propeller, universal, 
rudder & tiller, anchor, rail stanchions, 
windshield & many more. Length 27" 
Beam 815". Power with a 6-12 volt electric 
motor or 4A gas engine. (Motor not in- 
cluded.) Kit #179. $26.95 + $1 pstg & 
hdlg. Scientific Models, Inc., Dept. PS-12, 
133 Monroe St., Newark, N.J. 07105. 


I-N-V-E-N-T-O-R-S- 
WE NEED INVENTIONS 


Bell r invention for cash—need money for patent?— 
Are technical problems holding you back? Universal in- 
ventions has helped inventors all over the world—Just 
like yourself—why not you? invention provide the magie 
spring-board to sudden riches, MEMBER, we either 
sell your invention or pay you a cash bonus. Write for 


details. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


TERRIFIC “BUY” IN 75 POWER 
TELESCOPE- $95 3 telescopes in one “ 


= 25 power for 
ultrabright images, 45X and 75X for 
extra long range. Guaranteed to 
bring people. sports, ships. 
moon, etc. 75 times closer 
(Alsa use as strong 
microscope.) 
Most power 


i for the money. 

NOT A KIT—ready tà 
use, 4 ground, polished lenses, 
5 sections, brass bound, 3 feet long, 
closes to 1 foot. Directions for use. Money 
back guarantee. Postpaid. Order now! 


Criterion Co., Dept. P5756; 331 Church St., Hartford, Conn. 06101 


g FREE! POWERFUL MUSCLES FAST!§ 


a Fantastic New Discoveries in the science of body m 
building. Our method will add inches of powerful 
f muscles to arms, chest, shoulders & legs. Learn lj 
ge on trimming the waist with Ho modora p 

methods—fast! Results Guaranteed! Send for free 
B brochure. 


Universal Bodybuilding Box 
Dearborn, Michigan 48121 


B Dept. A1 

dun PLEASE PRINT xd à 

i STREET if 
CITY STATE Zi 8 


E 
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Shoppers’ Showcase 


MAGNAJECTOR PROJECTS anything... 
photos, illustrations, clippings, maps, 
coins, stamps, even butterflies & tiny in- 
sects. Will project full-color enlargements 
up to 4' wide. Black plastic, 12" x 8" x 4". 
Adjusts to bring 3bjects into sharp focus. 
U.L. approved. Only $8.95 + $1 pstg. Bar- 
clay, Dept. 58, 170-30 Jamaica Ave. Ja- 
maica, N.Y. 11432. 


TRY THIS WITH CARBON PAPER! Tug it, 
twist it into a ball—this sheet of Copyfax 
will still give as many as 200 sharp, print- 
like copies. The secret is a film of DuPont 
Mylar® to which are bonded microcapsules 
of liquid printer's ink. Pack of 20 sheets— 
equivalent to 800 sheets of ordinary carbon 
paper—$4.50 in letter size, $4.95 in legal 
size, ppd. American Unifax, Dept. RP-37, 


95 Madison Ave. New York, M.Y. 10016. 


Easy to Build PLANS 
AND INSTRUCTIONS for 
Go Kart 
Mini Bike ...... 
Mini Car 
Pedal Boat ............ 
Sail Boat 
MINI VEHICLES 
PLANS “DEPT. A" 
P.O. Box 92 
Chazy, N.Y. 12921 


EASY HOME INSTALLATION 
RADIO CONTROLLED 


Chain & Screw Dri wa rreran 


FOUR MODELS FROM | 

THOUSANDS IN USE — Free brechere ` 
HELPMATE EQUIPMENT COMPANY 

Dept. PS-10, First & Lake St., Baroda, Mich. 49101 


x —_ — 2  — 2 — — — í —cc st .. TH. ——.  — — —  _ _ 


REPAIR DENTS, 


RUST-OUTS to - = 


AUTO and BOAT seep os 
RADGROUT-A 


SAVE HUNDREDS OF DOLLARS IN BODY SHOP WORK, 
Repair dents, scratches, even fix holes in metal and fiber: 
glass. RADGROLUT—A never cracks or shrinks. Mix 
specially formulated polymer with catalyst inte putty 
compound and apply with knife or trowel. (Cures fast. 
Light sanding ard spray or brush-painting completes ithe 
job,  10-oz. polymer tube and catalyst. Instructions 
included. 


Only $3.98 ea. 
| RADIATION TECHNOLOGY INC. — x! 


P.O. Box PS-12, Lake Denmark Road | 

| Rockaway, New Jersey 07856 | 
Rush my order for RADGROUT-A | 

| NAME m ' | 
| ADDRESS | 
Please send check or money order. No ranks i wem All 
orders are ppd USA and Canada, Oreraras ordera, add £3.00, 


New Jersey reaidents add 30b sales tax, 


Shipped PP or UPS ` 


FREE! New ‘72 Edition 
Radio Shack Electronic 
Accessories & Parts Catalog 


1000's of 
Products 


100's of 
Exclusives 


THE buying guide 
for kit builders, 
CB'ers, installers, 
experimenters, 
hobbyists, elec- 
tricians — anyone 
in electronics in 
any way! 


Electronics from A to Z — Antennas, Batleries. Capacitors, Diodes, 
Educational Kits, Fiber Optics, Grille Cloth, Hi-Fi Speakers, IC's, 
Jacks, Knobs, L-Pads, Mikes, Needles, Oscillators, P-Boxes, Quad- 
racs, Resistors, Semiconductors, Telephones, Ultrasonic Alarms, 
VHF Antennas, Wire, Xenon Strobe, Y Adapters, Zener Diodes plus 
our Science Fair kits and Knight-Kits — and much more! 


Get your FREE copy at our nearby 
store—or mail in coupon today! 


—  — ——— 


ATTA RADIO SHAIK Dept. PS-13 


Po TY Ce gl Y 


2725 W. 7th St. Fort Worth, Texas 76107 
Send me your FREE 1972 Catalog #215 


| 

l 

| 

| 

Please PRINT Clearly | 

| | 
| 

| 

| 


| 
| 
| 
| 


| am l  — is Bsr l ss“ # 
| Street or Rte. & Box 
| City 


Build this pipelike 

Schober Recital Organ 
for only 
"1850! 


* Includes 

finished walnut 
console. (Only 
$1446 if you build 
your own console.) 


Amplifier, speaker 


optional 
es extra. 


system 
accesso ri 


You couldn't touch an organ like this in a store for 
less than $4,000—and there never has been an elec- 
tronic instrument with this vast variety of genuine 
pipe-organ voices that you can add to and change 
any time you like! If you've dreamed of the sound 
of a farge pipe organ in your own home, if you're 
looking for an organ for your church, you'll be more 
thrilled and happy with a Schober Recital Organ than 
you could possibly imagine — kit or no kit. 

You can learn to play it — and a full-size, full-facil- 
i instrument is easier to learn on than any cut-down 
"home'" model. And you can build it, from Schober 
Kits, world famous for ease of assembly without the 
slightest knowledge of electronics or music, for de- 
sign and parts quality from the, ground up, and— 
above all—for the highest praise from musicians 
everywhere, 

Send right now for the full-color Schober ose 
containing specifications of all five Schober Or 
models, beginning at $499.50. No charge, no obl >i 
ton. If you like music, you owe yourself a Schober 

rgan: 


me Sohoberorean Corp. Dept. P5.51 


43 West 61st Street, New York, N.Y. 10023 


L] Please send me Schober Organ Catalog and 
free 7-inch "sample" record. 

[] Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 


NAME 
ADDRESS 
CITY 


STATE _ — —- ZIP 
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-EASY TO FLY 


—EASY TO BUILD THE 
ee BENSEN 


COPTER 


D 
a n 
F 
ta" 


HH aa 


So stable it flies hands off! 
Enjoy your own personal Bensen Gyrocopter, 
called by pros “the greatest thrill in flying.” 
Flown by enthusiasts all over the world. Eco- 
nomical to operate, on wheels or floats. Con- 
struction plans and kits available. Order 3-View 
Drawings, specs and photo for $5. 


IBENSEN AIRCRAFT CORP., Dept. PS-121 
Ta Raleigh-Durham Airport, Raleigh, N. C. 27604 


$5 NAME 


L L. m s 
indi Only $3.98 for 
Special Master Kit 


THERMOPLASTIC 


EXPANDERS WORK LIKE A 
RIVET, SCREW, BOLT OR NUT! 


FASTENS IN SECONDS—AT HALF THE COST! 


E h. 7 


Joins metals, wood, plastic and other materials 
fast. Heat one end to form fastener head, insert 
through holes of materials to be joined, snip 
other end, and apply heat to form final fastener 
head. You have a complete rivet in seconds! 
Amazing RADFAST thermoplastic expands under 
heat to double diameter. Assorted colors of 
flexible RADFAST in eight basic sizes, ranging 
from 0.010" to !4" diameter. Instruction book- 


let included. 
SPECIAL! RADFAST HEAT 


c —"^ APPLICATOR only $2.00 


pet perm erp edema Iac eme eum ot cdi d a m 


RADIATION TECHNOLOGY INC. 
P.O, Box PS 12, Lake Denmark Road 
Rockaway, New Jersey 07866 


Rush my order for RADFAST Master Kitís), 
[] Ship RADFAST Heat Applicator 


Please enclose check or money order. All orders are pod USA 
and Canada, Overseas orders, add £9.00. No cash, No stamps. 
_New Jersey residents add 5% sales tar. 


ence, Electronics, Peace Items, Mod, Psychede- 
lic, Cloth Emblems, Shirt Transfers, Lights, B 
Jewelry, Bargains, Gadgets, etc. No letter neces- 
sary. Send ad, name. address. Johnson Smith " 


Co. t. C-1112, Mt. Clemens, Mich. 48043 
um dm Em NES NE ONE NS T ED U ee NN 


L. a i" » k H w T 
Now you can use this ONE power-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture...ALL popular patterns. 
RIP...PLANE...MOLD— separately or all at once with a single 
motor. Free 30-Day Trial. Low Cost—only $35 down. 

Send Postcard Today — No Salesman Wil! Call. 
BELSAW POWER TO00LS,9727 Field Bidg., Kansas City, Mo. 64111 
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PLAY GUITAR IN 7 DAYS. Amazing sys- 
tem teaches you to play a song the first 
day. Contains 52 photos, 87 chord & 
finger playing charts, 110 songs; Special 
Guitarists Book of Knowledge; & Tuning 
Device. All for $2.98 + 25e pete. & hdlg. 
Money back guarantee. Ed Sale, Studio 
PS-12, Avon by the Sea, New Jersey 07717. 


E 


1943 PENNY. Reward - $9,785.01 for this 
penny! This penny was accidentally made 
in copper. Only 4 found to date. Over a 
million dollars paid last year to owners 
of coins dated as recent as 1963. The 
Official Catalog lists prices we pay for 
such U.S. and Foreign coins. Mail $1 for 
catalog. The Coin Buyer, Dept. PS-12, 
eine 4ist Ave., Long Island City, N.Y. 


—ÀÉÀ 


HAVE A DATE: FOREVER 


perpetual 


DATEX, the 
calendar wall clock 
automatic, including leap 
Vers. Size 1l1U"x107, finish 
walnut vinyli. 110 VAC. im- 
»)»rted, Price $48.85 
3.00 shipping anda 

Cal, residents add 

tux. For immediate de- 
livery, order NOW, 


ARLEN INDUSTRIES 
P.O, Box 712, 
Northridge, Cal. 91324 


fully 


Works with Any Car—Portable or Home 
Radio! Just Plugs in—No wiring-3 
minute hookup! Switeh instantly from 
regular to All Police-Fire-Emergency- 
Commercial -Taxicab-State- City-Gov't 
2 way Radio calls in Your Area. Dual—qg 
Hi-Low Band ver a Million Radio Q 
Cars/Stations, Use Everywhere-anytime- 
ulways works! 
(cash, Ck., 


SEND ONLY $2.00 pay Satan ST b plus COD paste. 


or 
Bend $9,299 for ppd, Del. in USA. Complete, ready to ns» with 
n&trucijiong. One Year service Warranty -10 Day isl Back 
rial (if retnd). Amazing Offer rood only bs mail— 
ESTERM RADIO Dept. BPS-12 KEARNEY, EER. 68847 


—1 J STATIC 
PROBLEM SOLVED! 
P Miniature electric device. Worn on little finger. (Or hand 
held) NO MORE SHOCKS from rugs, car seats, etc. 
Simply touch this device to door knobs, etc. to dissipate 
charge. Internal lamp? FLASHES Za. charge dissipates, 
Send check or money order for $2.00 (ppd.) to: 
ADAK PRODUCTS, 206 BIRCH ST. 
ALEXANDRIA, VÀ. 22305 
Ring size is semi-adjustable. But please specify: , 
LARGE, MEDIUM, or SMALL. 


Open Plugged Drains-Toilets-Sewers in Minutes! 
With This Amazing Invention All You Need Is 
Your Garden Hose. Even A Child Can Do It. 


Use in your own home or Start Your Own Busi- 
ness. Stop polluting our waters with dangerous 
acids that usually don't work. Attention 
Plumbers: This is a rüggedly built, self seal- 
ing hydraulle flusher. If you do not prize this 
as your best tool for stoppages. we will refund 
your money, It also makes an excellent AIl- 
test plug, 


Size Price 
1-12" Kitchen sinks, basins, ete, .... $ 8.05 
P Sinks, basement lines, ete, ... $ 9.50 
a" Toilets, all 3" lines .......... $12.80 


4” 


ish Sites up fo 25" for municipalities and Puudustry. 


RU ; P.O. Box 7526. 
<i INVENTOR Rochester, N.Y. 14615 


tT 


Aa C OD. 8, 
Aem York 
residents please 
add sales tar. 


Showcase 


KARATE CHOP-CHOP. Release tensions, 
anger, enthusiasm on high-impact plastic 
scapegoat. Flies apart under karate chop, 
quickly resets for next blow. Breaking 
strength adjusts from 5 to 150 Ibs. Un- 
breakable, harmless. Fun for entire fam- 
ily. $3.95 ppd. Standard American, Dept. 
PS-12, 1 Park Ave., New York, N.Y. 10016. 


s 


i 


i 


HIGH PRECISION DISC MICROMETERS. 
PAV Series 2300 models in stock from 0-7" 
in 1" increments. Graduations are .0001" 
with direct reading of .0005" without the 
vernier. Ratchet, lock, fitting case & ad- 
justing wrench provided. Throat depths 
are min. of 115", O-1" model $46.20. Set 
of 7 $375. Tool catalog 35g. Schlesinger's. 
Dept. PS-12, 1021 E. 54 St., Brooklyn, N.Y. 
11234. 


Send 256 For Big Bargain Catalog 


1000's Of Bargains; Surplus, Excess Inventory, 
Brand Nome Equipment 


COMPRESSORS a WINCHES è GEAR MOTORS 
HYDRAULICS = SCREW JACKS = CB RADIOS 
TELEPHOMES « WELDERS « POWER PL ANTS 
SURVETING INSTRUMENTS ELECTRONICS 
AIR TOOLS è TAPE RECORDERS « TARPS 
WALKIE-TALKIES = PUMPS s BIHOCULARS 


"SATISFACTION OR MONET BADE GUARANTEE" | 
SURPLUS CENTER PS-121 B S p esse 


= 
i—————sd———— T L u... ————— — —— — ————1—— 


i How To Get Rich ! 


Secret Mail Order business brings cash by mail. 
l Pyramid profits. No investment. 5tart at home y 
in spare time. Write for full 
Book. 


MAIL ORDER ASSOCIATES, INC. 1 


Dept. 109, Montvale, Mew Jersey 07645 l 
E S jS M K S E K J jS jS K K K a 
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Make Rubber Stamps for BIG PAY 


details and Free Ë 


yam 


Need more money? Earn $60-876 
a week, spare time, at home mak- 
+- ing rubberstamps for offices, fac- 
tories, individuals, Hundreds of 

a uses. Hundreds of prospecta—ev- 
š erywhere. Rightin your own com- 
4 munity. Turn out special stamps for 
; names, addresses, notices, prices, ete., 
in minutes with table-top machine. We 
furnish everything and help finance you, at 
less than bank rates. Write for free facts. 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-AP, Chicago 60626 


Š 


MAN-SIZE TRACTOR 
Works faster, saves you time 


Whiz through tough jobs with this big, power- 
ful tractor. Mow 3 acres an hour; plow, 

till, bulldoze, remove snow fast with 
21 big attachments. 14 H.P. More 
work-power with all-gear drive 

(no Huid power loss), automotive 
clutch, transmission and differ- 
ential. Free catalog, prices. 


CONOMY 
TRACTOR 


1005 Al2 Anoka Avenue 
Waukesha, Wis, 53186 


| 
= 


Join America's exciting new hobby—Treasure Finding. 
These sensitive instruments work through dirt, sand, 
wood, water, and even rock with no loss of power. 
Quality engineered lightweight and fully transistorized. 
Operates many hours "À an expen 9 volt battery. 
rder Now... all models in stock. | 
aii FREE BONUS 
This $4.00 value is yours 


e when you order a 
Jetco Treasure Finder. 


THE MUSTANG “330” 


Detects a penny to 5 inches. Detects 
sharply with “Sound off” loud 

speaker. Very powerful, comes com- 
plete, ready to go. 


WHERE: SCHOOL YARDS, PARKS, BEACHES, OLD HOUSES, 
VACANT LOTS VIRTUALLY ANYWHERE. DETECT ALL METALS. 


THE SEARCHMASTER “550” 


Detects a penny to 6 inches. Has z 
sensitive Vernier tuning for detecting j 
fringe items. 


THE TREASURE HAWK "990" , 

Detects a penny to 8 inches and silver Fri 
dollar to 12 inches. Has view meter  #; , 
loud speaker, sensitivity switch, bat- * £ 
tery tester, dual search loops. Power s š: s 
to spare. r 


L Z. g 
: E- uev 
"y Pit 
+ "E gut 
E ua t oS Vp 
s ee £f 
EET AES : 


Fw | " . ONLY "4 


= 


ONLY 


TO: JETCO ELECTRONIC INDUSTRIES, INC. 
P. 0. Box 26669 Dept. PS 
EL PASO, TEXAS 79926 


THE HUNTMASTER "770" 


Detects a penny to 7 inches. Has view 


*Texas residents add 5% sales. tax 


A Í 
meter, loud speaker, dual search f " 4 I | enclose $ + $2.00 shipping cost for $ total— 
loops, extra sensitivity. Ë E. Í Ruch mea 
a E. | r 3 MUSTANG [] SEARCHMASTER 
"HT o d | [j HUNTMASTER € TREASURE HAWK 
" Pen ena me a Tree detailed Catalog ony 
Vat 1 [] Send f tailed catal 
= $ | 95* | Name 
| | | Address | | 
i 
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BIG DOLLAR 
OPPORTUNITY! 


THERE'S BIG MONEY TO BE MADE 
IN AN AAMCO FRANCHISE 


Just ask Bob Steel, 
AAMCO franchisee in 
Rapid City, South Dakota: 


“With what AAMCO has to offer... 

the only way to go in the company 

is up! | like it so well I'm expand- 

Bi uu 
AAMCO Transmissions has been making success happen for over seven 
years! Over 500 center operators in hundreds of cities across the country 
make big profits every day. 
The AAMCO franchise has been so successful that only a few major mar- 
ket locations are left. However, many smaller cities and towns all across 
the nation have a need for our service. AAMCO operators are making it 
big in their own local communities with fully equipped transmission cen- 
| ters. Towns like Provo, Utah; Hattiesburg, Miss. and Rapid City, S. D. are 
| now providing modern, reliable and complete AAMCO transmission service. 


Bob Steel, owner of the Rapid City AAMCO Center has this to say: 


“| don't feel that | could have selected another organization that would have given me 
the help that AAMCO does. | feel that someone who has the money to invest, and is 


looking for a way to get into business for themselves would be very smart for looking 
into an AAMCO franchise." 


ACT NOW WHILE THE TIME IS RIGHT! 


Capitalize on your own managerial skill 

Training Course included. No mechanical skills needed 
Annual sales in six figures can be expected 

Profits of as much as $25,000 and more annually 


$13,500 CASH REQUIRED. TOTAL PRICE $20,000 
Write, wire or call collect Area Code (215) 277-4000 


-— å “mamana  A——— — “mamaman —  — —X — umma — maaa — rn sama — — — —À  — maf ma maa maw wa wa sam rra mamam as es sss ee 


AAMCO TRANSMISSIONS, INC. 

Mr. Howard Price, Dept. D2, 

408 E. Fourth St., Bridgeport, Pa. 19405 

NAME 

ADDRESS _ 
CITY STATE ZIP 


TELEPHONE NUMBER 


LOCKSMITHING & Key Making 
PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New self-instruction lessons for every handy- 

Š man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price 
only $7.95 postpaid. Satisfaction or refund 

. guaranteed. Mail order today! 


Nelson-Hall Co., Dept. MZ-1 
325 W. Jackson Blvd., Chicago | = 


! brochure 


1585 HP MODELS FROM $ 95 
THOUSANDS IN USE 


mA 


NATIONALLY OVER 
TISED $18.95 VALUE: 
—N OW PRICE! 
WELDS — AZES — 
SOLDERS — CUTS -— 
MOST METALS! Plugs 


panei 
HITS LIKE A RIFLE— — ^ 
KILLS RABBITS, SQUIRRELS _. 
Powerful silent, accurate, 6 4 
For hunting, target. ç 


routing pests. pru into ANY 110 " REPAIR 

Sportsman's cho cea x =- 001 items for 

sold world — 3“ HUNTING HOME—BUSINESS, Lifetime BURNOUT GUARANTEE—10 

over! SLINGSHOT day money back trial (if retnd). HEAVY DUTY Design. No 
E WELDING LESSONSI 


[ Heavy duty 7": ash stock. 
m. heavy steel bails; extra rubber, 
i "shooting arrows. 


SEND O) neegded——FR 


ND ONLY $200 cars, ch 
&o. ou 
| Brazing. Solder, Car 


RCH! OFFER LIMITED——Order TODAY! MIDWAY 
WELDER, Dept. EPS-12 Kearney, Nebr. 68847. 


IANTEED. Professional model of 
Nat'l Slingshàt Assn. At dealers, or write 


—"" WHAM-O MFG. CO., P.O. BOX |5-N., San Gabriel. Calif, 31778 
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A aso CHAIN SAW x 


Shoppers' 


r ELECTRIC - ` - js 
HIELD DE -ICER + _- 


ELECTRIC WINDSHIELD DE-ICER removes 
the heaviest ice build-up in a jiffy. Just 
plug into the cigarette lighter receptacle & 
the conducting rod heats up in seconds to 
clear the windshield. 15' cord reaches to 
side & rear windows. Only $6.98 ppd., 2 
for $13.50. Holly House, Dept. PS-12, 9924 
Edgecove, Dallas, Texas 75238. 


COMPUTER KIT. There's an infinite variety 
of fun, games & good instruction in the 
computer you build with this new kit. 
Assembles into a model digital electronic 
computer. It can be programmed to solve 
math problems, predict weather, test in- 
telligence & many more. Complete set 
just $31.50 ppd. (Batteries not included.) 
Stock #71,434, Edmund Scientific Co., 
380 Edscorp Bldg., Barrington, N.J. 08007. 


Our 


51st Year 
468 
Pages 


e Stereo Hi-Fi 
e Citizens 

Band 
e Amateur 

2: | Gear 
° Tape Recorders e Test Equipment e 
e TV and Radio Tubes and Parts e Cameras 
e Auto Accessories e Musical Instruments 
e Tools e Books 


LAFAYETTE Radio ELECTRONICS 


| Dept. 13121 P.O. Box 10 
Syosset, L.I., N. Y. 11791 


possem LIA PI LI K D l Y I D Y YI l K 


j Send the FREE LAFAYETTE CATALOG 13121 1 
i ' 
! 
k DREGE orca carne asks ama 
| 
D: KNEE MES ATT Bo np E of 
\ ' 
I ' 
STATE s. | a T 


ln AD a es un ue FORMEL 


= =a `=" $ 


FIND BURIED TR ASURE 


ES. 


VR 


” 


= 
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NEW MODELS 


GUARANTEED FOR 60 DAYS 
TO EQUAL $200.00 DETECTORS OR YOUR MONEY BACK 


= 


MARK IV wrwour meren 


| 
ma 


NEW PATENTED DESIGN DETECTS BURIED GOLD, SILVER = š 
! COINS, JEWELRY INDIAN ARTIFACTS AND x "Os! SU 
S CIVIL WAR SOUVENIRS Z| j Ë = METERMASTER zm. 
Est DEALER INQUIRIES INVITED 
NOW AVAILABLE 
WITH 3 
SEARCH HEADS 
3” SEARCH HEAD $8.95 — 


DEPTH RANGE MIN. 0” MAX. 9” 
Exceptionally sensitive to small nuggets, 


KLEEN LINE BOTTLE CUTTER 
Make your own glasses, goblets, vases from discarded 
bottles. Do your bit for ecology. Sell for profit, give as 
gifts, Give your irietids ghisses made from their fa- 
vorite beverage bottle. Any round bottle ean he safely 
ant! easily eur in less than 2 min. Abrasive paper in- 
chided fo smeoth the eut. edges, Precision tool of NI 
plated steel comes with G cutters. $9.95. plus 2606 post. 
In Calit, add ^e 14x. 5" or 4" wooden liaunsiles $3.95/6 
pak. plus 306 post, Eposy $1.00, Sed gift card - we'll 
imeli it ev eutrer, 

DERSON ASSOC. 
Dept. P5.12 ue LOGAN, COSTA MESA, CA. 92626 


U. S. PATENT 
NO. OF14-915 


F | OUTSTANDING FEATURES FOUND IN OUR 
INSTRUMENTS AND OTHERS SELLING 


FOLD-A-BOAT x FOR UP TO $200.00 


a Rissa meme annee . ^ EM E T | ER FIVE SILICON PLANAR TRANSISTORS A i = ' 
es NL oec " ° e? APA plat IT BOARD construction throughout. — |. coins and rings, even when buried on edge. 
M neiu w each un , 
3: fo r generet purpose wae Three and em inch diameter Search Useful for searching walls of old home- 
ea ay rchased with unit or adde aH ! 
è THREE COARSE TUNERS and switch in each unit for maximum steads and crevices where larger heads 
sensitivity and minimum drift when using. cannot enter. 
® SEPARATE THUMBWHEEL CONTROLS for fine tuning and vol- 
* DURAM be" Dr INCH. F oration SPEAKER. int [| d plug INCLUDED 
- nternal and plug-in "ng ic 
gar phone included in each unit. 5 SEARCH HEAD WITH DETECTOR 
e MICRO AMPERE METER. that will deflect when audio Sig- 
ane mi b eee [rd er p in blot aac ic along with extra DEPTH RANGE MIN. 1" MAX. 24" 
i nd sensitive, view me > : 
@ HEAVY DUTY ANODIZED TELESCOPING ALUMINUM TUBES [ lar oins, watches, lighters 
with single lock nut to set best length for user's height, ad- Will detect large c E 
A justanie. Imm sixteen to thirty inches and pens. Best general purpose head for 
e operatic d ey praia ine E : bien = nndis ca ies beach combing, searching old farm fields 
v L š 
No s blem. Folds to four inches. Lengths with each unit. hus ee eee and circus lots. 
o Storage problem. Folds to Tour inches. Leng a ATTRACTIVELY STYLED high impact molded case and Search 
| Ë eas ance or ne us it i 2 | Š 
8, 10, and 12 feet. Rugged double aluminum hull. e WEIBWE LESS Thane Aae nout Hring 10" SEARCH HEAD $10.95 


FREE BROCHURE. Write Dept. PS-12. POST PAID 


OPERATING PRINCIPLES DEPTH RANGE MIN. 4" MAX. 60" 


Best sensitivity on large objects, buried 


FOLD-A-BOAT CO. 


100 Hegenberger Road C DEAN by PD ADR the frequencies of two colpitts deep; like chests, tools, jars of coins, bars 
POP ano ampitying the audio frequency which 1s or veins of gold. silver and other precious 
Oakland. California 94621 the sum of the difference. The fixed oscillator is con- D | ROIO; ran p 
|| trolled by the thumbwheel tuner. The variable oscillator metals. Can also be used to search large 
changes its inductance when the Search Head is brought areas quickly. 


into close proximity of any metal. This difference when 
|| amplitied is heard in the eurphone or speaker, as an 
audio signal tone, 


$14.95 TREASURE HUNTER'S BAG 


The pipe that never 


loses I fs cool. Carries your metal detector. search heads, battery, earphone, 

: ; ' : ‘| maps. books and magazines. An ebony black Unilite case. 
Kirsten's exclusive radiator stem .| braced with handsome aluminum closures. Smooth ''slide 
tames the smoke . . . makes it t action" nickle plated locks and two keys, secures your equip- 


ment in a fitted charcoal erev foam and protects it from the 


roughest handling. The interior lid contains a wide folio TREASURE HOUSE 


milder... cooler. It also traps 


| 
| 
| Aud How To Find Them" describing hundreds of famous BERT. TRIS Tecos, J.T 87763 Sr 190 


impurities and allows you to pocket. Included is a BIG 196-page book, ''Lost Treasures A Division of SOLIDTRONICS MFG. CORP, 
remove moisture with a treasure caches in aimaost everv state, with suggestions on TO ORDER: Send check, cash or money order. In | 


N. J. add 5% state tax. $2.00 deposit for C.O.D. Ta 
order on charge card send no money but fill in cou- 
pon with charge card and number. 


flick of your wrist. how to get started. (See terms below.) 


| : | | AM ORDERING A DETECTOR AND 2 EXTRA SEARCH HEADS. SEND MY TREASURE HOUSE ! 

| k FREE TREASURE HUNTER'S COMPLETE BAG. IF | AM NOT SATISFIED DR NPL NU DNES | 

l qa AFTER 80 DAYS | WILL RETURN THE INSTRUMENT AND MY MONEY WILL BE PIER GME S CHANGE Ej Americi Pepa 

' Í REFUNDED, THE ATTACHE CASE AND BOOK WILL BE MINE TO KEEP, CJ Master Charge CI Carle Blanche | 
: Cj Send 3" SEARCH HEAD - E BumAmerreni — F3 Re | 
i “| Send 10" SEARCH HEAD ................. pas Thuesefauaosquusasussssaessness=ssj 

d I Send MARK IV DETECTOR .... |... ...... 3535 NONE Rm 

| Includes sensitive earphone and 9V battery Address . WERDEN EMEAM pond 
- [] Send METER MASTER DETECTOR ........ TP. stutelln inl a i 
i Includes meter, sensitive earphone and 9V battery ae CA 


- ee 


a FREE CATALOG e Accordion Corp. of America—Dept. P-121 
— Prices L 5535 W. Belmont Ave., Chicago, lll. 60641 


| X : uH Send FREE accordion catalogs and discount prices. 
k og | include special information checked 


i i O Accordion Amplifiers O Button Accordions 


‘ACCORDIONS:'2 OFF 


of retail prices you'd expect to pay! 


Over 40 Electronic, Standard & Button Models 
All famous makes. All colors. Models for Stu- * 


postpaid. 


——— 


: dents, Teachers, Professionals. Amplifiers, 
Medi porera ged too! Try before you buy. Free accessories, 5 Name : 
e Iterranean rar. E-Z terms. Trades welcome. Lifetime Per- Day À I MELLE imd 
Hand finished vul- formance Policy. FREE Color catalogs and Home City State Zip 


sill discounts. Rush kedupin. Trial V me Buy Direct L. — — ee -— ee — -—— — 


canite bit. Order your 
Kirsten pipe and you'll 
keep your cool forever. 


de | | l | i 
| KIRSTEN PIPE CO.,INC. | 
| Dept. PS-12,P.O. Box 5227, Seattle, Wn.98107 | 

Please send me your 1972 catalog showing | 


— — — — — — FREE COMSULTATION— — == — — m 


THE RAYMOND LEE ORGANIZATION INC. 


230-H Pork Ave., New York City 10017 212 MU 6-8500 
“INVENTION RECORD" Forn 
SEND FREE "oper MARKETING ` 


DEVELOPED & PREPARED 
For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 


Second Decade of Reliable Service to 


r Jg W JI F I Fr jJ ÀJ BE WW) 
Fa ommo m um um dn m m l 


all of the Kirsten Pipes and accessories. | Brochure 
: Ë | | | INVENTORS e MANUFACTURERS * LAWYERS 
| Nam ci ima eae? i Director: Raymond Lee Mame l eee se s so s un e mua s mwa w mom mü ü Ë & » » ü 2 oo m = * ü w m ü ü 
Med Sta P O " P. E ime 
| SEPET o ias Le qud | Sebel Gite nodes ee former Pateni Esam pp lier Address BOB WO" Ee 
Dy uu ss State. Ipso e Member: United States Council. DEI IG ren nora lue s METTI S Te MM ces 
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CHILTON'S AUTO 
REPAIR MANUAL, 1972 


Complete repair and service information 
for all popular American cars (1965-72), 
including the new subcompacts. Thou- 
sands of photos, drawings, charts, tables, 
diagrams. Over 1400 pages. $10.95 (1) 


CHILTON'S AUTO 
REPAIR MANUAL 
1940-53 s15(2 - 


CHILTON'S AUTO 
REPAIR MANUAL. 
1954-63 $18 (3) 


Two valuable reissues, profusely illus- 
trated, providing a wealth of hard-to-find 
repair and service information and speci- 
fications on older American cars — both 
extant makes and discontinued ones such 
as Hudson, Kaiser, Packard, DeSoto, Stu- 
debaker, and others. 


E - 


CHILTON'S 
AUTOMOTIVE 
MULTI-GUIDE, 
Spring 1931 


An exact reprint of one of Chilton's earli- 
est auto manuals, covering more than 500 
car and truck models. Hundreds of illus- 
trations, specifications and reproductions 
of auto ads of 40 years ago. Paper $4.50 (4) 
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CHILTON’S TRUCK 
REPAIR MANUAL 
A giant volume covering light and medium 
duty trucks, 1961-1971. 1200 pages. Hun- 


dreds of photos, drawings, exploded 
views, diagrams, charts, tables. $18 (5) 


CHILTON'S 
FOREIGN CAR 
REPAIR MANUAL 


Vol. |: German, Swedish, and Italian Cars. 
$14.50 (6) 

Vol. Il: French, British, and Japanese 
Cars (available March, 1972). $14.50 (7) 
Covers the most popular foreign cars im- 
ported into the U.S.A. Hundreds of photos, 
drawings, diagrams, specifications. Spe- 
cial sections on tune-up, troubleshooting, 
and engine rebuilding. Each volume con- 
tains over 1200 pages. 


CHILTON'S 

AIR CONDITIONING 
AND WIRING 
DIAGRAM MANUAL 


Covers air-conditioning repair and service 
procedures on American cars and Volks- 
wagens, 1965-71 — plus heater service, 
chassis wiring diagrams, labor and parts 
guides. Many illustrations. Over 1450 
pages. $16 (8) 


NEW CHILTON SERIES 
ON AMERICAN 
ECONOMY 

AND SPORTS CARS 


Prepared by Chilton's automotive editors. 
Each clothbound, profusely illustrated 
with photos, drawings, diagrams. 


CHILTON'S REPAIR AND TUNE-UP 
GUIDES: 

AMX-Javelin. All models, 1968-71, with 232, 
258, 290, 304, 343, 360, 380, and 401 engines. 
$5.95 (9) 


Corvair. All models, 1960-69, plus emission 
control systems and turbochargers. $5.95 (10) 
Corvette. Solid-rear-axle Corvettes 1953-62, 
with 6-cylinder and V-8 engines, plus fuel in- 
jection and fiberglass body service, $6.95 (11) 
Dodge Charger. All models, 1967-70, includ- 
ing Canadian models. $5.95 (12) 

Gremlin-Hornet. All 1970-71 Gremlins and 
Hornets with 199, 232, and 258 six-cylinder 
a and 304 and 360 V-8 engines. $5.95 
Maverick. All 1970 models with 170, 200, and 
250 engines and emission controls. $5.95 (14) 


ERE. “2 


FOREIGN CAR GUIDES 


[ee ee 
All clothbound, profusely illustrated. 


CHILTON'S REPAIR AND TUNE-UP 
GUIDES: 

Austin-Healey. Covers models 100-Six (1957- 
59), 3000 Mk, I-II-III (1959-67), Sprite Mk. Il- 
III-IV (1961-69), Austin America (1968-69). 
$5.95 (15) 

BMW. All 4-cylinder models from 1959 to 1970. 
$6.95 (16) 


Datsun. All models 1958-68. $5.50 (17) 


Fiat. Models 1100, 1500, 1600, 600, 850, 850 
Spider/Coupe, 124 Sedan, 124 Spider/Coupe 
from 1964 to 1970. $5.95 (18) 

Jaguar. Models XK 120, XK 140, XK 150 and 
1508, 340, 420, 420G, and XKE from 1954 to 
1969. $5.95 (19) 

MG. Models MGB, MGC, MG Midget, MG 1100, 


Austin America, and Sprite Mk. IV and Midget 
Mk. Ill from 1962 to 1969. $5.50 (20) 
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Mercedes-Benz. Covers diesel engines and 
these models up to 1970: 190c, 200, 190Dc, 
200D, 230, 220b, 220Sb, 2305, 2505, 220SEb, 
250SE, 230SL, 250SL, 220SEb/c, 250SE/c, 
300SE/c, 300SEb, 300SEL, 220D/8, 220/8, 
230/8, 250/8, 280/8, 280SE/8, 280SEL/8, 
2B0SE/c/8, 280SL/8, 300SEL/8, and 300SEL/8 
6.3. $7.95 (21) 


Opel. 2nd ed. Kadett Rallye, and GT models 
1964-70. $4.95 (22) 


Peugeot. Models 403 and 404 for 1960-68. 
$4.95 (23) 


Porsche. Models 356, 911, and 912 for 1950- 
68. $5.95 (24) 


Renault. Dauphine, Caravelle, and Renault 8, 
10, and 16 for 1957-68. $5.50 (25) 


SAAB. Models 93, 95, 96, GT 750, Monte Carlo 
850, and Sonnett I! for 1960-70. V-4 and 2- 
stroke engines, plus competition tuning sec- 
tion. $7.95 (26) 


Simca. 1000, 1118, and 1204 models for 1963- 
69. $4.95 (27) 


Sunbeam-Hillman. Sunbeam Imp, Minx and 
Super Minx, Hillman Husky, Arrow, Rapier, 
Alpine, and Sunbeam Tiger 260 for 1956-69. 
$5.95 (28) 


Toyota. Corona, Mark |l, Corolla, Crown, 
Land Cruiser, Stout and Hi Lux pickups, 
1965-70. $5.95 (28) 


Triumph. Models TR-4, TR4-A, TR-250, TR-6, 
GT6, Spitfire 4, and Spitfire Mk I| and III for 
1963-70. $5.95 (30) 


Volkswagen, 2nd ed. All models, types 1, 2, 
(91) 3, including Super Beetle, 1949-71. $4.95 


Volvo. PV444, PV544, P1800, 1225, 142, 144, 
and 164 for 1956-70. $4.95 (32) 


Glenn's Foreign Car Repair Manual by Harold 
T. Glenn. Revised & enlarged. Covers 38 im- 
ported European and Japanese cars through 
1966. 1280 pages. $17.50 (33) 


FOR VOCATIONAL. & 
TECHNICAL SCHOOLS 


How to Control Auto Body Sheet Metals 
by Melvin- T. Richert. A handy, ingenious guide 
to do-it-yourself body work. Many illustrations. 
$4.95 (34) 


Automoble Sheet Metal Repair 

2nd ed., by Robert L. Sargent. A shop-oriented 
manual of fundamentals, by a General Motors 
Institute instructor. Illustrated. $9.95 (35) 


The Automobile Electrical System 

by Randolph A. Barr & Thomas D. Flocco. In- 
cludes latest, most sophisticated systems. 
Illustrated. $12.50 (36) 


Automoble Engine Rebuilding and 
Maintenance 

by Harold T. Glenn. High-school level. Covers 
all modern engines. Illustrated. ‘‘Recom- 
mended."—School Shop. $12.50 (37) 


EXCITING, 
ILLUSTRATED 
HISTORIES 


With photos and/or drawings 


Birth of a Giant 

by Richard Crabb. The pioneers and growth 
Š a! auto industry. 100 illustrations. $9.50 
(38 


Automobiles of the World 

by Joseph H. Wherry. Contains 700 photos of 
cars from everywhere. $27.50 (38) 

Cars of the Early Twenlies 517.50 (40) 


Cars of the Early Thirties $14.95 (41) 
by Tad Burness. Two nostalgic galleries of 
forgotten, or fondly remembered, cars. (42) 


Engelman's Autocraft 
by Roy A. Engelman. A reprint of a quaint 
1918 automotive guide. $2.95 (43) 


My Father Mr. Mercedes 

by Guy Jellinek-Mercédés. How the Mercedes 
came into existence—as remembered by the 
son of its originator. Photos. $5.95 (44) 


The Car of Kings 

by Herbert Lozier. The story of the Mercedes 
cis and "S" models. Many photos. $14.50 
45 


King of the Dragsters 
The Story of Big Daddy (Don) Garlits by Don 
Garlits & Brock Yates. Photos. $5.50 (46) 


The Sebring Story 
by Alec Ulmann. A history of the Sebring 
track, by its founder, Photos. $5.95 (47) 


The Wankel Engine 
Design, Development, Applications by Jan P. 
Norbye. $15.00 (48) 


CHILTON “AUTO-BIOGRAPHIES” 


Absorbing histories of the origin and de- 
velopment of world-famous cars—all with 
photos. 


The Alfa-Romeo Story 
$4.95 (49) 


The Duesenberg 
$6.95 (50) 


The Jaguar Story 
$4.95 (51) 


The Mercedes-Benz Story 
$5.95 (52) 


The MG Story 
$4.95 (53) 
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MOTORCYCLE GUIDES 
[el 
Each hardbound (unless otherwise indi- 
cated), with many photos and drawings. 


All written by motorcycle expert OCee 
Ritch. 


CHILTON'S REPAIR AND TUNE-UP 
GUIDES: 

BSA Motorcycle (to 1968). $4.95 (54) 
Harley-Davidson (to 1968). $4.95 (55) 
Honda (to 1966). $4.95 (56) 

Suzuki (to 1967). $4.95 (57) 

Triumph (to 1967). $4.95 (58) 

Yamaha (to 1967). $4.95 (58) 


AMERICA'S LARGEST AUTOMOTIVE BOOK PUBLISHER 


Italian Motorcycle 

Aermacchi-Harley, Benelli, Capri, Ducati, 
Cimatti, Garelli-Rex, Gilera, Italjet, Motobeta, 
Motobi, Parilla, Riverside, Testi, Zanella, plus 
Minarelli engines to 1968. $5.50 (60) 


Japanese Motorcycle 

Bridgestone, Bonanza Minibike, Hodaka, Ka- 
wasaki, Marusho, Omego, Tohatsu, Surfrider 
to 1968. $5.50 (61) 


Chilton's Motorcycle Carburetion Systems 
British, Japanese. American, Bing, Jikov, 
Dell'orto, and oil injector models. $6.95 (62) 


Chilton's Motorcycle Electrical Systems 
$6.95 (63) 


Chilton's Motorcycle Trouble-Shooting 
Guide 
Cloth $4.95 (64); paper $3.95 (65) 


Enduro by Thomas Firth Jones. A practical 
and humorous handbook on "'Enduro'' racing. 
Cloth $5.50 (66); paper $2.95 (67) 


EQUIPMENT GUIDES 
FOR THE GARAGEMAN 


Automotive Tune-Up and Test Equipment 
by Charles A. Cantonwine (Available February, 
1972). $9.50 (58) 


Battery Chargers and Testers 
Operation, Repair, Maintenance by Charles R. 
Cantonwine. $9.50 (69) 


Use this handy coupon to order from Chilton 
Book Company, Dept. P-121, 401 Walnut St. 
Philadelphia, Pa. 19106. (Please write in numbers 
that appear in parentheses after prices in ad). 
Enclose payment, including applicable sales tax. 
You may return book(s) within 10 days for full 
refund if not delighted. 


CHILTON BOOK COMPANY 
Dept. P-121 
401 Walnut St., Phila., Pa. 19106 


Please send me the books whose num- 
bers | have written in the spaces be- 
low. | enclose check or money order 
<r in payment (includ- 
ing sales tax, if applicable). | under- 
stand that | may, if | wish, return any 
of the books postpaid within 10 days 
for full refund. 


L] Please send me your free bro- 
chures describing all Chilton automo- 
tive books. 


Please write in numbers that appear in 
parentheses after prices in ad 


name _ 
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We Show You 
HowTo Start A 


SAW sunnPENING 
Business Of Your Own 
in ^ Spare Time 


Beginners 
Earn Up To 


= $8 an Hour 


Excellent profits! Keep 900 
cents of every income dol- 
lar. Earn right away. 
Foley shows you how to 
sharpen hundreds of saws, 

att ES including the amazing car- 
bide. New Foley equipment makes it easy. 


We Help You Start 


Easy financing plan. Foley shows you how to 
set up your own business and run it profitably. 


Get Free Booklet 


Ev ing you need to know about this profitable 
eie is in this booklet, Send for it today. 


E 
FOLEY MANUFACTURING CD. j 
| 1219-1 Foley Bldg. Minneapolis, Minn. 55418 — ^40. 
| Send Free Booklet On Saw Sharpening Business. i 
! 
l 
| 
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Name 


Address 


City State Z 
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beautifully at half the cost! 
New booklet tells “how to" 
with PLEXIGLAS “acrylic sheet 


Our new colorful booklet shows how you 
can make transparent "see-through" fur- 
nishings with tough Plexiglas—at about 
1⁄2 the cost of buying them ready-made— 
40 projects including lamps, cubes, wine 
rack, tables, kitchen accessories—lllus- 
trated, easy to follow instructions. 


Also use Plexiglas to replace broken glass 
—it's approved safety glazing material. 


Projects shown: Magazine Rack, Transparent 
Dust Cover, Wine Rack, Picture Holder, Cube 


ia 


k 


SEND 25¢ FOR POSTAGE AND HANDLING 
TO: ROHM AND HAAS COMPANY, BOX 9860G 
PHILADELPHIA, PA. 19140 
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! MEASURE BLOOD PRESSURE at home. 

: Blood pressure gauge has aneroid gauge 
with hook-on cuff. Comes with vinyl zip- 
pered case. Get stethoscope also. Blood 
pressure gauge 76023 $16.97; Stethoscope 
+6029 $2.99. Foster-Trent, Inc.. Dept. 
6023-PS, 2345 Post Rd., Larchmont, N.Y. 
10538. 


WHOLESALE CLUB offers name-brand 
merchandise at wholesale cost. Members 
receive color catalog, wholesale price list, 
I a numbered membership certificate plus 

first-quality merchandise with mfr's guar- 

antee or warranty. For complete informa- 

tion write Wholesale Merchandise Club of 
America, Dept. PS-12, 154 Jericho Tpke., 
Floral Park, N.Y. 11001. 


Woodworkers 
| 1972 CATALOG 


í E now helps you BUILD | 


... RESTORE... REFINISH 
anything of wood! 


FREE | 


"101 PROJECT IDEAS” 


you! — ; 
x Find everything you need 
l 


to build—restore—re- 
finish cabinets, chests, 
tables, chairs! World's 
most beautiful woods in 
natural color! Largest se- 
lection how-to books & 
plans. Products not found 
in stores, Unsurpassed 
values, Serving craftsmen 
since 1812. TEAR OUT. 
MAIL! 
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CRAFTSMAN PRODUCTS 
Wodds —Veneers — Inlays 
Newest Workshop Tools 
Wood Finishes—Moldings 
Carving Woods & Patterns l 


Cane Kits —Lamp Parts 
Mard-to-find Hardware 


Mail ad with 50¢ for Catalog 
plus Free "101 Project Ideas" 


CONSTANTINE 
2053 Eastchester Rd., Bronx, N.Y. 10461. 
Enclosed 50¢ for new Constantine Catalog-Manual 
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ppers' Showcase 
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DOUBLE-KNIT JACKETS in 100% polyester 
is tailored for tall & big men. Machine 
wasnable. Available in Mavy with White zip 
front. Sizes M(40-42); L(44-46); XL(48-50); 
XXL(52-54). Sleeves 33" io 38". Only 
$29.95 + $1 pstg. Write for FREE color 
catalog. The King-Size Co., Dept. 4811, 
King Size Bldg., Brockton, Mass. 02402. 


COLLECTOR'S ITEM 


HISTORY'S GREATEST HEADLINES. A col- 
lection of front pages of American News- 
papers as they reported actual news 
events. 32 fascinating accounts including 
Lincoln's assassination, Chicago Fire, 
Wright Bros., Pearl Harbor & many more. 
Only $1.98 + 25¢ pstg. & hdlg. (3 for 
$5.50 ppd.) Alexander Sales, Dept. PS-12, 
26 South 6th Ave., Mt. Vernon, N.Y. 10551. 
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BUILD YOUR OWN 


Save over 5095 by building your own grand- 


father clock. Stately, straight-sided 
"AMERICAN CLASSIC" with beveled plate 


glass sides. Narrow waist designs; “SPIRIT 
OF '76'' with finely sculptured crown and 
brass-tipped pillars; or easy to build, always 


popular “SPIRIT OF THE CENTURY.'' Our 
kits are Red-i-Kut, semi-assembled, hand- 
crafted of solid 3*4" kiln-dried mahogany, 
cherry or walnut. Tubular bell or West- 
minster rod chimes. Moving moon dials 
painted. by our own artists, and our own 
original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 
$2.50 for all three plans, plus description 
of kits and movements, as folks have for 
more than fifty years. 


KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240 5-12 = Excelsior, Minnesota 55131 


FIND BURIED TREASURE 


Powerful electronic detector 
finds buried gold, silver, 
coins, etc. 5 new models. 
Write for free catalog. 


LCO, Devt 
Buy and Hold 
U.S. Savings Bonds 


"Since 


1948" SZeT'e 


POWERFUL + SILENT * ACCURATE 


SLINGSHOT 


Most powerful wrist 
slingshot in the world! 
Extremely accurate with RANGE 
wrist lock support. 225 yds. 
At Dealers or write: 

WHAM-O MFG. CO., P.O. BOX ]&:N San Gabriel, Calif. 91778 


PAID 


You can become __ 
part owner in a portfolio 


of more than 120 
U.S. Corporations 


for 20 a month. ` 


| seal with tape, 
staple or glue. 


Investors Stock Fund is a mutual fund 
that owns securities in more than 120 
U.S. corporations. 

It is designed to give you both long- 
term capital gain possibilities and rea- 
sonable income consistent with capital 
gain objectives. 

By using our Investors Accumulation 
Plan, you ean now buy Investors Stock 
Fund for $20 a month. 

This fund is distributed only by 
IDS* (Investors Diversified Services). 

IDS is also the exclusive distributor 
of five other mutual funds and Face 
Amount Certificates. For free prospec- 
tuses (information booklets) mail the 
prepaid coupon today. 


Investors Diversified Services, Inc. 


Investors Building, Minneapolis, Minn. 
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No postage 
necessary. 


Then mail. 


I would like to receive 


the free prospectus about Investors Stock 


Fund and Investors Accumulation Plan. 


Name 
Street = — am. 
City. _ Phore ... — 
State | : Zip à 
(Other plans available in California, Illinois and Wisconsin. 
PS-43: 
FOLD HERE - 
FIRST CLASS 
Permit No. 255 
Minneapolis, 
E Minnesota 


NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES 


Investors Diversified Services, Inc. > upa 


Investors Building 
Eighth & Marquette 
Minneapolis, Minnesota 55440 


Only 22€ per 


Adventure 
at Radio Shack 


* Strobelight 


* Electronic Candle 
° Thermometer ` * Metal Detector 
* Amplifier * Light Meter 


e Delay Relay 

* Door Buzzer 

* Diode Checker 
* AM Radio 


* Level Meter 
* Logic Inverter 
e Signal Tracer 
* DC Rectifier 
plus 86 more! 
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Science Fair 


100-in- 


Electronic Project Kit 


1?» 


e Space-Age Integrated Circuit! 
* No Soldering or Tools Needed! 
e Safe Battery Power! 

e 214-Page Project Manual! 


Fascinating, inexpensive "electronic tour” 
—makes 100 working projects fingertip 
easy! Strong spring connectors let you 
change circuits by simply changing wires. 


Choice 10095 solid-state experiments, 
even includes an Integrated Circuit sec- 
tion for latest space-age projects. 214- 
page manual is chock full of useful in- 
formation—step-by-step procedures, com- 
plete explanations of how circuits work. 


The greatest 
lab kit ever! 


The kit has the 100's of parts you need— 
all in a good-looking fitted hardwood 
case. Electronic fun & games that REALLY 
teach! At all our stores or postpaid in 
USA. Add your state, local taxes. 


Over 1100 stores in 49 states 


Ma TANDY CORPORATION COMPANY 


2125 West 7th St. 


Catalog!) Fort Worth, Texas 76107 
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and other bargains 


SAVE to 90% 


Fantastic catalog. Fully 

illustrated. 1000's of 

bargains in hydraulics, 

electrical, marine, aircraft, > 
automotive items and more! Send 35e postage & 
hdlg. In a hurry ? Send $1 for airmail. You'll be glad! 
AIRBORNE SALES. Dept. PSC 

8501 Steller Dr., P.O. Box 2727, 

Culver City, Ca. 90230 


Satisfying world-wide customers since 1945 


BEST LOW COST" WELDER 
MONEY CAN BUY $18.95 coor 


10 DAY MONEY BACK TRIAL— | READY TO Use 
NO MORE TO BUY 


LIFETIME GUARANTEE 
GET: Welder in rugged 


metal cabinet, he 
duty cables and ¿round 
clamp, full face helmet. 
| adjustable torch and 
rod holder, simplified 
welding manual and | 


FREE Ts 


PACKS 

Instant arc weldin 

| rods, brazing rods, yan 
carbons, solder & flux. 


Weld, braze, solder, cut almost any thing of metal 
including aluminum. Use regular Va" rods, a" 
carbons. Operates on ordinary home 110V outlet, 
30A fuse. Make or repair cars, boats, toys furni- 
ture, bicycles, farm and garden equipment. Adjust- 
able carbon arc torch to easily regulate heat up to 
11,000° for light or heavier welding without chang- 
ing heats or cables. HUNDREDS OF THOUSANDS 
SOLD IN 30 YEARS. PROOF YOU CAN'T BUY A 
BETTER WELDER FOR LESS. LIFETIME GUARANTEE. 
If ever inoperative, return prepaid, we will repair 
ond reship without charge. FREE TRIAL. If not com- 
pletely satisfied, return. in 10 days and we will 
refund purchase price. SEND ONLY $2.00, pay 
$16.95 plus C.O.D. and delivery charges or send 
$18.95 for prepaid shipment in Continental U.S.A. 
lll. res. add 5% sales tax. FOUR WAY WELDER CO. 
1810 S. Federal St., Dept. PS121 Chicago, Ill. 60616 
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IT'S ME! 
PEOPLE 
PATCHES 
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[SEND US THE COLOR PHOTO OF YOUR 
CHOICE. WE WILL RETURN IT, ALONG 
| WwirH AN IRON-ON DECAL KIT OF THE 
SAME SIZE AND COLORS AS THE ORIG- 
[554 PICTURE. WON'T FADE, WASH, 
OR RUN. GREAT FOR SHIRTS, HAND 
TOWELS, PILLOWS, TOTE BAGS, PLACE- 
MATS, ETC. $3.95. POSTAGE INCLUDED. 
OUTRAGEOUS, INC. — P. O. BOX 8027 
ST. LOUIS, MO. 63108 
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BUY WHOLESALE 

Sove to 40%-50% on thousands 

of factory fresh name brand pro- 

ducts. Buy appliances, televisions, 

radios and jewelry ot true wholesale 

prices. Stort your own high profit bus- 
iness. Send for Free details. 

The Homestead Merchandising Club, Inc. 

«| Department A41 18 Westcliff Drive 

' Mount Sinai, New York 11766 


SUPPLIES 


BUILD YOUR OWN 
TABLES 


SAVINGS OVER 50% | 


PLANS 7-9 FT. SIZES 


CATALOG 50¢ includes cloth samples 


CAMPBELL BILLIARDS 
Box 368 Hartland, Wis. 53029 
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Shoppers' 


DAZZLI NG TITANIA man-made 


jewels. 
Only $15 per carat. One carat in this new 
STARLIGHT setting of 14 kt. gold just 
$36. Man's ring with one carat Titania 


in 14 kt. gold just $44. Titania jewels 
may be cut to fit any of your own jewelry 
in all sizes & shapes. Write for handy 
ring size chart & full color jewelry cata- 
log. Regent Lapidary Co., Dept. PSP-12, 
511 E. 12 St., New York, N.Y. 10009. 


GAMBLER'S DIGEST. Everything you need 
to know about gambling to win. A com- 
plete treatment of the subject of gambling 
with full rules, tactics & ploys on ways to 
wager. How to play & win at the track, 
the casino or at home. 320 full-house 
812"x]11" pages. Wt. 2 lbs. Price $5.95. 
Digest Books, Inc., Dept. PS-12, 540 Front- 


Statement of Ownership, Management and Circulation 
(Act of August 12, 1970; Section 3865, Title 39, United 
States Code) 

1. Title of Publication: Popular Science, 

2. Date of filing: October 1, 1971. 

2. Frequency of Issue: Monthly. 

. 4. Location of known office of publication: 355 Lex- 
ington Avenue, New York, New York 10017. 

5. Location of the headquarters or general business 

office of the publishers: 355 Lexington Avenue, Xew York, 


. New York 10017. 


6. Names and addresses of Publisher, Editor and Man- 
aging Editor: Publisher, J. Michael Hadley, 355 Lex- 
ington Avenue, New York, N. Y.: Editor. Hubert P. 
Luckett, 355 Lexington Avenue, New York, N. Y.; Man- 
aging Editor, Kendall W. Goodwyn, 355 Lexington Ave- 
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amount of bonds, mortgages or other securities: None. 
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regular rates (Section 132.121 Postal Service Manual): 
39 U. 8. C. provides in pertinent part: No person who 
would have been entitled to mail matter under former 
section 4359 of this title shall mail such matter at the 
rates provided under this subsection unless he files an- 
nually with the Postal Service a written request for per- 
mission to mail matter at such rates." 

In accordance with the provisions of this statute, I 
hereby request permission to mail the publication named 
in Item 1 at the reduced postage rates presently author- 


ized by 39 U. B. C. 3626. (Signed) J. Michael Hadley, 
Publisher, S SS 

10. Relates to non-profit organizations and does not 
apply. 


11. Extent and nature of vcireulation: A. Total no. 
copies printed (net pressrun): Average no. copies each 
issue during preceding 12 months, 1,847,221; single issue 
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Sales through dealers and carriers, street. vendors and 
counter sales: Average no. copies each issue during pre- 
ceeding 12 months, 512,792; single issue nearest to filing 
date, 243,000. 2. Mail subscriptions: Average no. coples 
each issue during preceding 12 months, 1,355,672; single 
issue nearest to filing date, 1,296,155. C. Total paid cir- 
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est to filing date, 1,857,318. 1 certify that the statements 
made by me above are correct and complete, (Signed) 
J. Michael Hadley, Publisher. 
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WIN YOUR SCIENCE FAIR! We tell 
how to pick and make a winning project! 
Plus how to get FREE PARTS! $1.00 (no 
stamps). Marc Berlow, Penguin Elec- 
tronics, Box 251. Wilmette, Ill. 60071. 


Ps erally a E Fascinating, mystify- 
ing. Lamp-kits. face-plates, jewelry. 
Plastic, glass. Free catalog. Meshna, 
P.O. Box 62, E. Lynn, Mass. 01904. 


CHEMISTRY and biology supplies. 
catalog 35c, Boulevard Laboratories. 
3114 Ë East B3rd Street, Chicago, Ill. 60617. 


^ ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones, 
engines, launchers. trackers, rocket 
aerial cameras, technical information. 
Fast service. Estes Industries, Dept. 
6-M. Penrose, Colorado #1240. 


FIBRE OP-EITS, Using the "magi- 
cal optical fibers" that transmit light 
energy. FREE CATALOG. Scientific De- 
Vices, 211P Albion, Wakefield, Massa- 


chusetts 01880. ` 


CHEMICALS. Lab Apparatus, Glass- 
ware, Assay Equipment. Catalog 50c. 
K/N Chemical and Supply Co., P.O. Box 
748, San Bernardino. California 92402, 


CHEMICALS. Apparatus, Biology and 
Model Rockets. Both Catalogs 50c. 
Sheard Science, Dept. PS, Columbus, 
Wisconsin 53925. 


CHEMICALS and apparatus for in- 
dustrial. analytical and private labora- 
tories. Catalog 50c. Dept. M-26, Biologi- 


cal Supply Co.. 1176 Mt. Hope Ave., 
Rochester. New York 14620. = 
CHEMICALS. Apparatus. Biological- 


Scientific Supplies. Catalog 35c. Hage- 
ee Manitowoc, Wisconsin 


^ LABORATORY Supplies At Discount- 
ed Prices! Catalogue - 50c. Starr Sci- 
entific. | Manitowoc, Wisconsin 54220. 


“JUNIOR SCIENTIST” news letter. 
Contains articles and news of science. 
Excellent educational supplement. Sub- 
scription $4.00 yearly, 50c each, Box 
581, Waltham, Massachusetts 02154, 


"EXPERIMENT and Develop an Elec- 
tric Automobile Battery. Detailed, Illus- 
trated Booklet $3.00. Justice, 1816 
Queens Lane. Arlington, Va. 22201. 


GRAVINECTICS 

BREAKTHROUGH. After research and 

- development of a gravity propun Sy8- 
tem. Now our findings can be released. 
Written in clear nontechnical language 
for the layman, with illustrations. Copy- 
written by inventor and founder. Send 
$4.95 to: Gravity Propulsion Systems 
Inc., 709 Greenvale, Oklahoma City, 


ae oa JT U — 
PREPARED Biological Slides $4.75. 


Special Project Chemicals, Marbet 
MARIS. Box 2162. Garland, Texas 


Laser or Phaser Pistol plans— $2.00 each, 
Postpaid. 


Catalogue— 
50¢ 


Roy Davis Lab- 
oratories, Dept. 
PS, 118 West Adams 5t., Jack- 
sonville, Florida 32202. 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass. Without heat. Embed 
natural flowers. photos, coins. Many 
moneymaking projects. Manual 

bc. CASTOLITE. 71/102M, Woodstock, 
Illinois 60098. 


LARGEST Handicrafts, Supply cata- 
logue $1.00 (refundable). R.P.H, Mifg.. 
24-P12. Winter, Stamford, Conn. 06905. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


oferta Landscaping and the growing 

lants. Start a profitable business 

t or full time, Free information with- 

out Map ur e Lifetime Career Schools. 

Dept. A-31, 2251 Barry Avenue, Los 
Angeles. Calfornia 00064. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


INSECT (meat) eating plants. 42 
kinds. Illustrated brochure 25 cents. 
Special 8 Venus Flytrap bulbs. moss. 
greenhouse $4.95 postpaid. Peter Pauls 
Nurseries, fud Road. Canandaigua. 
New York 14424. 


32 REAL ESTATE 


NEW! 1972 Spring Catalog. Coast to 
coast bargains in farms. retirement, 
business, resort, investments. Actual 
property photos! Your copy FREE! (Zip 
please), SAFE-BUY Real Estate Agen- 
cy, Box 589-PS, Little Rock, Ark. 72203. 


LAKE CONCHAS. New Mexico, 5 
Acres Available. No Down, No Interest, 
$15.00 per month. Write Mrs, Millstead. 
EN DEER, Conchas Dam, New Mexico 


CANADIAN LAND FROM $9/ACRE! 


CHOICE properties across Canada. 
Low monthly payments, Ideal for farm- 
ing, cottages, hunting, fishing, invest- 
ment. Free catalogue, Canadian Estate 
Land, Dept. PSC-12, 194 Wilson Ave., 
Suite 101. Toronto 380. Canada. 


FREE aema Catalog. All types 
real estate coas coast! U i 
FARM AGENCY. 612-PS West 47th St.. 
Kansas City, Missouri 64112. 


GOVERNMENT Lands a low ns 
$1.00 Acre! Millions Acres! "For exclusive 
"Government Land Buyer's Guide”. . 
lus "Land Opportunity Review" list- 
ng lands available throughout U.S., 
send $1.00. Satisfaction Guaranteed! 
United Lands, Box 19107-FL, Washing- 
ton, D.C. 20036. 


CANADIAN Vacation Lands; Full 
price $385.00. 40 acres, $10 month. Suit- 
able cott sites, hunting, fishing, in- 
vestment. Free information. Land Cor- 
poration 3768-D, Bathurst, Downsview, 
Ontario. Canada. 


CENTRAL, Ontario—Choice 640 acre 
Sportsmen's paradises still arce paka 
$20.00 plus $6.50 Taxes yearly. Maps 
picturém. $2.00 (Refundable). Informa- 
tion Bureau, Norval 3. Ontario. Canada. 


GOVERNMENT Lands... , Low as 
$3. 50 acre! Millions Apren For exclusive 

“Copyrighted Report" . . . plus “Land 
Opportunity Digest” listing lands 
throughout U.8.; and Valuable 17x222 
Treasure Map of U.S.; send $1.00. Land 
Disposal, Box 9091-PS, Washington, 
D.C. 20003, Satisfaction Guaranteed. 


OCALA FOREST CAMPSITES 

DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 
fishing. Free maps and photos. (Un- 
available in states requiring separate 
registration) AD"70LBTIOE. W. H. Ver- 
nor. Inc., P. ©. Box "760, Dept, Y, 
Deland, Florida 32720. 


~ BOILING Spring Lakes—America' 5 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$750 cash price, Ten years to pay. Mon- 
ey-back inspection guarantee, Carolina 
coast, multi-million dollar, 14.000 acre 
development, 50 fresh water lakes. pri- 
vate ocean beach, golf course, motel, 
and country club. Free literature. Dept. 
2-O. Boiling Spring Lakes. North Caro- 
lina 28461. (Registered under Federal 
Land Sales act but not offered to resi- 
dents of states requiring separate regis- 
tration.) 


ARIZONA—adjoining Prescott Nation- 
al Forest. Ideal year round climate. 
Two acres. perfect for home, cabin or 
mobile home $1,995, low terms available. 
G.E. Sweeney. Glenarm Land Co., 2233 


No, Tth St.. Phoenix 85006. 

NEW! - FREE CATALOG! Giant 
Fall-Holidays edition! Nearly 5,000 
properties described. pictured - Land 


Farms, Homes, Businesses - Recreation, 
purement. Selected Best thruout the 
U.S.! 71 Years Service, 571 Offices, 41 
states Coast to Coast, Mailed FR 
from the World's Largest! STROUT 
REALTY. 60-BT E, 42nd St, NY, NY 
10017; 7-BT Š. Dearborn, Chicago, Ill. 
60803: 521-BT E. Green, Pasadena, 
California 91101. 


THIS IS YOUR OPPORTUNITY 
TO OWN PROPERTY 

IN the beautiful Inland Empire of the 
Pacific Northwest. We have 5-10-20-40 
acre tracts in Eastern Washington. 
Northern Idaho and Montana, located in 
the heart of fine fishing and good hunt- 
ing country. All tracts have growing 
timber and are sold wWith access and 
guaranteed title insurance, on easy 
terms at less than bank rates. We invite 
you to inspect our property and see for 
yourself the select land we are offering. 
We have a wide variety of acreages, in- 
cluding view sites. waterfront property 
and secluded nooks, Prepare now for 
good investments and happy retirement 
years in an excellent recreational area 
for as little as $1550 total price. For free 
lists of property. maps and complete in- 
formation. write to: Dept. A28. Re- 
forestation. Inc.. P.O. Box 14006. Op- 
portunity Station, Spokane. Washington 


$1 ACRE — Canad!an Border — hun- 
dreds campsites. islands. farmlands. di- 
rectly from tax authorities. (Non-profit) 
Lists, photographs mailed. Sede ciel 


Room 11, 110 Church Street, Toronto 1 
Canada. Ë 
32A LOG CABIN & 


HOME BUILDING 


BUILD Log Cabins, rustic furniture, 
fireplaces!!!! Complete manual $3.00. 
‘A’ Frame plans $2.00... Guaran- 
teed, Bilder, 956 Springdale, Atlanta, 
Geor gia 30308. 


"AU FRAME Cabin, $500, for material. 
Any lumber yard. Completely illustrated 
instruction manual. including material 
list, Money back Guarantee, Send $2.00 
to: Dependable, Plan +603, Box 113, 
Vista. California 92083. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


PREE., .. Wholesale Catalog. Beads. 
Spinners, Lure Parts, Sinker Molds. 
Jigs. Reels, Finnysports (236) Toledo, 
Ohio 43614. 


FISHERMAN‘: S: Dream Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore: Net Mak- 
ing. Rod Building, Sinker Casting. 
Worm Moulding. Fly Tying. Fish Smok- 
ing. Bait and lure components—every- 
thing! Latest tackle 'n gadgets. Netcraft 


Co.. Box 5510. Toledo, Ohio 43613. 


SCUBA—save over 50°. on new scuba 
Tanks. Government Inspected. Send For 
Free Brochure, 1750 Meade Street. Den- 
ver, Colorado 80204. 


FREE 1971 Catalog! Guaranteed low- 
est prices! Rods, Reels, Lures, Acces- 
sories— Thousands of items. Cabela's. 

. Dept. R12, Sidney, Nebraska 69162. 


Model / 
K-31 = į F 


$1.75 


Na N 


E Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forged steel for durabil- 
294" when closed. $1.75 


ity. Only 
plus 25c post. & hdlg. 
WESTBURY SALES CO., Dept. K-7-PS 
P.O. Box 434, Westbury, N.Y. 11590 


34 CAMPING 
. EQUIPMENT & TENTS 


^ LIGHTWEIGHT e equipment for cross- 
country, skiing. backpacking, mountain- 
eering, camp ng, canoeing, Kayaking. 
Free catalog. Moor & Mountain, Dept. 
P. 14 Main Street, Concord, Massa- 
chusetts 01742. 


36 HOUSEHOLD PETS 


’ LIVE Seahorses. marine specimens 
aquarium supplies. Illustrated catalog 
33004. ae Box 248-27, Dania, Florida 


^ BUY Direct: Save—Monkeys. Ocelots, 
Birds, Reptiles, Wildlife Books, Cata- 
log 25c. Exotic Animal Importers, Inc., 
Box 1875. Miami, Florida 33138. 


38 BIRDS & ANIMALS 


FINALLY your dog cured of raw itch, 
Hair even regrows, Simple, effective, in- 
expensive. Directions $1.00. Dogcare, 
325 Park Avenue, Kane, Pa. 16735, 


MAKE Big Money raising chinchillas, 
rabbits, guinea pigs for us. Catalog $1.00. 
Keeney Brothers Farms, New Freedom, 

B. AB. 


RAISE Rabbits Successfully by know- 
ing Facts. 48 Page Illustrated Book 
describing 25 Breeds. Housing, Breed- 
ing, Feeding. Markets, Marketing, etc. 
25 cents, AMerican Rabbit Association, 
60 Arba Building. Pittsburgh, Pa, 


15217. 
$600-UP Monthly. | People needed, 
Raise rabbits, other laboratory animals 
for us. Huge market. We supply equip- 
ment, breeders and instructions. De- 
talls 25¢. National Research Farms. 
PNSA-12, Box 309, Milwaukee, Wiscon- 
sin 53201. 


^ RAISE Rabbits for us, $500 month 
home plan. Free detalls. White's Rab- 


bitry, PS. Mt. Vernon, Ohio 43050. 


AMAZING Profits!! $10.00 Yearly 
Raising Rabbits for Wool and Breeding, 
Details 25c coin. American Angora. 
Malta 1. Montana 59538. 


INFORMATION. 23é, $3.00 to $5.00 a 
rabbit, raise for Staloch's Rabbitry, Box 
6302. Rochester, Minnesota 55901. 


950 PICTURE Pet Hobby Supply Book 
50¢. "Everything— You Name It!" Fas- 
cinating! Stromberg's Pets Unlimited, 
Fort Dodge 57. Iowa 50501. 


39 EARTHWORMS, 
CRICKETS, FROGS 


HYBRID Redworms —  5.000-£10.00. 
20.000-$20.00. Postpaid with raising in- 
structions, Brazos Bait Farms, Rt, B. 


Waco, Texas T6705. 


C EAR 


ARN Money raising fishworms for 
E Exciting details free! Oakhaven-121, 
Cedar Hill, Texas 75104. 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


GROW Fishworms. Outstanding new 
Breed produces great profits! Free Lit- 
erature. Fain's Hatchery-27, Edison, 
Georgia 31746. 


40 HUNTING & FISHING 
INFORMATION 


. FREE Catalog Low direct prices. Fish- 
ing. Hunting, Archery Reloading. Cloth- 
ing, Camping Foods. Herter's Inc., Dept. 
C62. Waseca, Minnesota 56093. 


LIVE Traps for animal. bird, fish. 
Free catalog, Mustang-NC'19, Box 10880, 
Houston. Te Texas T1016. 


^ FISHING SECRETS REVEALED. 36 
page 1972 Fisherman's Guide. Many hot 
tips, top spots, much more, Plus excit- 
ing new facts about fishing with Mepps 
spinners. world's most popular lure. 50c 
value. Send 25c with name and address 
to: Sheldons', Inc., Box 601, Antigo, 
Wisconsin 54409, 


PCWER Ice Augers at discount prices. 
Write Redro Inc., Box 504, Owatonna, 
Minnesota 55060. 


DUCK and goose decoys. Buy direct 
and save, Send postcard for free cata- 
logue to Decoys. Rt. 11. Box 229B. 
Houston, Texas 77016. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc.  Jaegers, 
691G Merrick Road. Lynbrook, New 
York. 

SCIENCE Bargains! Lenses, Tele- 
scopes, Binoculars, Microscopes, Kits, 
Parts, War Surplus. Send $1.50 for be- 
ginners’ 10 lens kit with instruction 
booklet. Order Stock 2-CN. Request 
Free 148-page Catalogue CN, Edmund 
Scientific Co.. 300 Edscorp Bldg., Barr- 
ington, New , New Jersey 08007. 


TELESCOPES (reflectors) complete 
kits. Other accessories, request free lit- 
erature. Criterion Manufacturing, Dept, 
PS24. -Iartford, Connecticut 06101, 

^ ASTRONOMICAL Books, Star — At- 
lases, free list. Herbert Luft. Box 91, 
Bayside. New York 11364. 


43 GOVERNMENT 
SURPLUS 


——— M r 


GOVERNMENT Information. How and 
Where to buy in Your Area, Send $1.00. 
Surplus Information, Headquarters 
S00 i. Box 30177PS, Washington, D.C. 


GOVERNMENT Lands . Low as 
$3.50 acre! Millions Acres Throughout 
Us. ... Canada! Free Details! Land 
Digest, ‘Box 11071- 5, Indianapolis, Ind. 

46201. 


1971 SURPLUS Army. Navy store il- 
lustrated catalog. Send 50c (refundable 
with first $5.00 order). Ruvel 3037 N. 
Clark, Dept. 12M, Chicaga, Ill 60614 


JEEPS From — $52.50. Typewriters 
From—$4.15. Cars From— $31.50, Walkie- 
Talkies. Motorcycles, ahe iA Boats. 
Typical “As Is" Bid Bargains From 
Uncle Sam. Tremendous Variety. Excit- 
ing Free List. Write: Enterprises, Box 
402-T1, Jamaica, New York . 11430. 


JEEPS Typically From $53.90 . . 
Trucks From $78.40 . . . Boats, Type- 
writers, Enives, Airplanes, Clothing. 
Tools, Camping. Sporting, Photographic. 
Electronics Equipment. Wide ariety. 
Condition. 100.000 Bid Bargains Direct 
From Government Nationwide, Complete 
Sales Directory and Surplus Categories 
Catalog $1.00 (Deductible On Orders 
From Separate Included Catalog). Sur- 
plus Service, Box 820-B. Holland, Mich- 
igan 49423. 


GENUINE Surplus Arctic Clothing. 
Equipment, Special Field Gear, Individ- 
ual Wilderness Survival Equipment, 
Catalog 10c. Arctic Outfitting Company, 
Box 8138, Anchorage. Alaska 99508.  ' 


GOVERNMENT Surplus. Complete 
Sales Directory $1.00. Surplus Publica- 
tions. Box 26062P. Los Angeles, Cali- 
fornia 90026. 

3 SPECIALS: A.F. Raincoats $8-; 8' 
Pilot Chutes. $5-; Survival Kit Con- 
tainers. $2-. R. Kushner, P.O. Box 1282. 
Springfleld. Massachusetts 01101. 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


" “GIANT Arms," Dr. Young's D. C. 
Revolutionary discovery. £2. Satisfac- 
tion or refund, Gaucho, Box 1769-56, 
Chicago 60690. 


“KARATE. Judo. Gendo. Tatami 1971 


Catalogue. Oldest Dealer 45c. Judo 
American,  B200-1080 Sansome. San 
Francisco, Califo California 94111. 

^ POWERFUL Muscles Fast!! Obtain 


fantastic results! Free brochures: Uni- 


versal Bodybuilding, Dearborn, Michi- 
gan 48121. 
KARATE! Complete . Illustrated 


Course, Identification Card. Wall Cer- 
tificate. 72 Kiling Blows Chart, only 
$1.25. Guaranteed, 4M Company. Box 
6337. Jacksonville, Florida 32205, 


SHORT Statured? Growth, Height In- 
crease. Facts, Medical Details. Adults. 


Youngsters. 25c to: Physical Culture- 
EU yos 1548, Pompano Beach. Florida 
33061, 


EARATE-—complete instructions. Il- 
lustrated only $1.25. Bales Co.. 650-PS5. 
Metcalf. Escondido. California 92025. 


ee UU DELE REI PETS CTS ET 


BUILD STRENGTH! Pocket Device. 
$3.00. K-Products, POB 29044, Cleveland, 
Ohio 44130, 


BE TALLER! 


Yes, grow man grow! Gain 2-6 
inches actual height in few 
short weeks! Proven, safe 
method. Special one time offer: 
20¢ coin. 
The Height Increase Bureau 
P. O. Box 146-P56 
Brampton, Ontario, Canada 


SKINNY GUYS wanted to 

& test fantastic new Muscle- 
» JM building secret—TENSILE 
CONTRACTION—by mail. 


Special one time offer, 

25¢ only. 

The Bodybuilding Center, 
P. Q. Box 146-P5-5 


Brampton, Ontario, Canada, 


46 PROFITABLE 


OCCUPATIONS 
^ FREE Literature—Make Big Money 
Raising Fishworms and Cricket's. Car- 


ter Farm-10, Plains. Georgia 31780. 


— FREE catalogs. Repair air condition- 

refrigeration. Tools, supplies, full 

instructions. Doolin 2016 Canton, Dallas. 
Texas 75201. 


^ HOW to Make Money Writing Short 
Pursgrapns, Information Free. Barrett, 
pi C-86-A2, 6216 N. Clark, Chicago 
ü 26. 


— P — O 


BECOME a à Mortgage Broker, Highlw 
respected, interesting, lucrative prestige 
business, For complete information write 
United, Box 6284-N. Marietta, Ga. 30060. 


^ HOW TO get in TV and Movies, How 
To Write and Sell Confession Stories 
many more, Free catalog on request. 
Snyder's Mail-Order Books. A-3, P.O. 
Box 154, New York. New York 10008. 


REPAIR Clocks  Profitably. Easy 
Rules. Simple Tools, Free Plans. Theis, 
Genoa, Illinois 60135. 


CHINCHILLA INCOME |^ GUARAN- 
EED. Mini space. Terms, 25v. Bulletin 
$1.00. Chinchilla, 11PS. Port Richey, 
Florida 33568. gee NE 
SHARPEN - Scissors, Pinkers. 
pensive equipment. supplies. 
Blackhawk. Sheldahl. Iowa 50243. 


47 BOOKS & MAGAZINES 


ALL SPORTS. Out - of - Print. - 
Hard - to - Find Books Located, No 
Obligation. Send Wants. Sports, Box 
33B, Worcester, Massachusetts 01613. 


CATALOGS! Receive many! Catalog 
Directory $1.00. Box 305. Plymouth 
Meeting. Pennsylvania 19462. 


AM and Roosevelt; Supreme 
Court Nominations; Iran; $1.50 each; 
Superior Publications, P.O. Box 304B, 
Superior. Wisconsin 54880. 


a Hel 


"THE DAMN NUISANCE". story of 
the Delaware and Northern Railway. 
Send fcr brochure. Harry D. Archer. PS, 
1361 High Ridge Road, Lake Worth, 
Florida 33460. RERUM Ri D 

ORDER any book. Send author, title, 
and remittance. Sky's Unlimited, 126 
Deertrack, Irvington. N.Y. 10533, 


"THINK BIG! SKY ROCKET YOUR 
INCOME, 256 Page book reveals Secrets 
that make men Rich. Send for book 
=WB123—Only $2.00. Laura Lee, P.O. 
Box 234, Sorrento. Florida 32776. Florida 
Res. Add 4', sales tax, 

LATEST Military Manual. “The Law 
Of Land Warfare" $? 54.50, Book Cata- 
log 25c. free with order. Supply limited, 
Rush Now. Hillcrest Publications-Ps, 
McDonald, Ohio 44437. 


48 TOYS & GAMES 

FIRE! Fire Engine 1880 model. 12" 
long. pumper or hook & Ladder. 2 horse 
team, metal - send $98.98, John Gillen 
Inc.. 31 Lincoln Walk, PS1, Rockaway 
Point. New York 11697. Satisfaction 


guaranteed. FREE Catalog, Early Amer- 
ican Reproductions. 


WIN 2 out of 3 high- dice rolls. Free 
details. Guaranteed, Paradox. Box 1115, 
Pleasantville, New York 10570. 


49 JOKES & NOVELTIES 


FREE World's Leading Catalog 2000 
Novelties, Jokes. Tricks. Knives. Guns, 
Science, Sports Gadgets. Johnson- 
Smith. C-11, Detroit. Michigan 48224, 


METALLIC USA Flag Patch $1.00, 
Three for $2.00. Price list included. 
Dimeco. 1115 Main, Seymour. Wis. 54165, 


AMAZING Little Device Appears To 
Defy Gravity. Great Fun. Win Bets: 
$1. 9. Newco. Box 5163. Tucson, Arizona 
8570 


Inex- 
tools. 


l baal different giant magic catalogs. 


25¢. Miami Magic, Box 1047, Miami, 
Florida 33133. 
50 MAGIC TRICKS, 
PUZZLES, ETC. 
MAGIC MAGAZINE Monthly since 
1936. Tricks. dealers. news, 3 month 


trial $1.00. Genii, Box 36068-5. Los An- 
geles, California 20036. eT 

WORLD'S finest professional magic 
Joker Novelties, Giant illustrated catu- 
log 10c. Top 1 Hat. Evanston, M. 60202, 


COMPLETELY illustr at ed 84 Pa pe 
Catalogs. 25c Manhattan Magic. Box 
334-8, N. Y.C. 10011. ne 


BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus large profes- 


sional catalog, $1.00. Magic. Inec.. 5080 
Lincoln, Chicago. Illinois 60625. 
HOUDINI Magic Catalog!' World' ; 


Greatest Tricks!! Our 32nd vear! Rush 
only 25c. Free trick included! Vick Law- 


ston, Box 2026-5. Pompano Seach, 
Florida 33061. win 

^ VENTRI QUISM. magic catalog! 250 
Izzy Rizzy's, 3746 West 63rd Street, Chi- 


cago. Illinois 60629. “=: 


500 TRICKS. Douglas famous Magic 
Catalog. only 25c. Better Magic for 
ocket, Club, stage. Fastest mail service. 


glas Magicland, Dept. 12. Dallas, 
Texas 75221. 

CATALOG 185 pages 25c. 1.500.399 
IUE Jokes, Novelties, Elbee. 7408S. 


San Antonio. Texas T6207. 
136 | POPULAR SCIENCE 


51 COINS & CURRENCY 

SEND on 5c for valuable booklet 
“How To Collect Coins'' which is loaded 
with expert advice, You will also receive 
5 different foreign coins and your copy 
of the most unusual and interesting col- 
lectors catalog available vene Lit- 
tleton Coins. Dept. VB-2, Littleton, 
New Hampshire 03561. 


INDIANHEAD Cents. V-Nickels, ten 
different $2.95, Free Price lists. Edel's, 
Carlyle. Illinois 62231. 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values 36.00— 
560.00, Send $4.00. Coin Surprises, P.O. 


Box 532. Dearborn, Michigan 48121. 


- =, — 


30 MIXED Indianheads-Lincolns 1890s 
ta 1944, Includes Wartime Steel Cents. 
$2.00. Harris, Box 2037G, Santa Cruz, 
California 95060. Satu ues E 

i DIFFERENT Liberty  V-Nickels, 
$1.50, Catalog 25c. Village Coin Shop, 
Dept. C. Plaistow, New Hampshire 03965. 


iy ae am a B a 


SILVER Dollar $2.95; Silver Certifi- 
cate $1.85; Ten Indianheads $3.40; Ten 
V-Nickels 53.30; Bargain Listing 20«. 
Nelson. 3465, Rye. New York 10580. 


EAGLE Cent 54.00. Bargain List 250. 
Fairway, 121R, Rye, New York 10580. 


50 MIXED 5S-Mint “Pennies Uneircus 
lated $1.00. Coin Lists Free. Sayers, 
1000 Unaka, Johnson City. Tenn. 37601, 


COIN Clearance! Bargain List 1lüc. 
(Refundable), Economy Sales. Mans- 
Held, Massachusetts 02048, 


WAR Nickels. 2 Different, Only 25c 
Bedrin, 11004 Northeast 125th. Nortli 
Miami. Florida 33161. EE 


SCARCE JEFFERSONS! 1938- D $1. 25, 
1938-5 82.50. 1939-D $4.50. 1950-D 
$11.25. Edmund MOLZAN. Box 275, Ala- 
meda, California 94501. 


“DECORATE YOUR WALLS" 
WITH vour Favorite Coins, Six inch 
irue reproductions of coins. plated with 
the original coin metal. polished to high 


brilliance. Examples (Silver. Kennedy 
Hali- pair $8.95), «Gold Saint Guardens 
$20--pair 510.00:, For Complete list, 


write (G.P.S. Inc., 709 Greenvale Hd., 
Oklahoma City, Oklahoma 13127. 


GOLD COINS of the World. Beautiful. 
Low Prices. Plus thousands of United 
States Coins. Free price list. Please send 
long. airmail envelope. self-addressed 
stamped. Silver Center. Box 22171-5, 
San Francisco. California 94122. 


LINCOLNS: 28 different before 1940 
$1.70: 50 “S7, including 1955-5 51.95, 
33 different UNCIRCULATED $1.85. 
Nickels: 40 Mixed Buffalos $4.95; 12 dif- 
ferent “S” Jeffersons $1.70. Dimes: 20 
diferent Mercuries $3.95; 10 different 
“St! Roosevelts $2.95. Anthony. Box 
98045, San Jose. California 985117. 
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COMPLETE U.S. COIN WITH $1000.00 25€ 
AND SUPPLY CATALOG BANKNOTE s 

All coins in nice condition. Dates of our 
choice & have ee | dates & mintmarks. 


Elali erii AQ ú Barberine- $2.5 

imm east $2.50 9 Harber dime- $3.75 
a hargi vem $13.00 8 Alereurvilinn: = $1.00 
a Fine eales $7.50 0 Merecuryidimes $1.50 
3 inaki renis $1.25 6 Ron-evolt lie $1.00 
t Indian cents $2.50 “emod quarter $4, an 


sdb aatan De 1.00 2 larher žer $1. 


JCS Lineodln- $1.00. 4 Barber Ihe $2.50 
Sat Pjer $7.50 u Harber $2356 $5.00 
dat XWibchel $2.50 2 Litwrix Zac $1.25 
Shieh nickel $2.50 -| Ferry E 5e $2.50 
4 Lilet y ar $1.25 gu "Malt. ^o*&1.00 
t oLilwerty Dec $2.50 1S" Wah. oe$5.00 
ttt hiberiy Ad $3.50 seated halt $4.75 
iy Mutti ae $1.00 Hu-t Half 258.50 
u Bullale oe $1.25 2 Harber Mië — $3.25 
12 Buffalo 5c $1.75 3 Barber 30e $7.50 
“a War nickel $1.00. 10 Barber 50¢ $14. 20 
u War fiekel: $1.50 2 Liberty Mie $1.5 
War Wiek ~pt 600 10 Liberty Any $8:75 
“whith holder $2.65 2 Franklin 508 $1.50 
senie halfdime $2.50 10 Franklin Ste $8.75 
masay as] othreae $2. 25 L silver dollar $3.25 
Ssarbep diie- $1.2 lu silver SL 532.00 


George "Schultheis 


Box 151 S New Hyde Park, N.Y. =11040 
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52 STAMP COLLECTING 


IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising below 
mentions ''approvals.'' This means that 
in addition to the special offer, you 
will receive stamps ON APPROVAL 
from which you may select stamps you 
wish, and return the balance along with 
payment for the ones kept. Approvals 
may continue to be sent unless you indi- 
cafe you do not wish fo purchase any. 
In some cases the special offer is made 
only to approval buyers. 


FREE! Fine Old U.5. 
request for quality U.S. 
Libro Stamps. Box A, Old 
New York 11804. 


RARE Stamp Free. Also new packet 
Aden to Urundi. with Kennedy. Trian- 
gles, Space, Sports. Ships. Dogs, Cats. 
Reptiles, Plus Others, Al] Free, Send 
l0c tor mailing. Empire Stamp Co., 
Dept, 2. Toronto, Canada. 


SEND only 5c for Worldwide Collec- 
tion of over 50 different Singapore. 
Grenada. Chad. etc, Contains old and 
new issues, sports, animals. etc, You 
will also receive interesting lists and a 
certificate worth 50c toward purchases. 
Goliath Co.. Dept. TP-2. Bethlehem, 
New Hampshire 03574. 


SURPRISE Collection! mint 
British Colonials absolutely free with 
approvals, Viking, Great Neck 5. N.Y, 


PICK and choose. 2c each. Pickrell, 
Box 101295. Norfolk. Virginia 23513. 


Stamps with 
Approvals. 
Bethpage, 


— Exotic 


SEND only 10c for nice collection of 
U.S. stamps including $5.00 issue and 
scarce mint Si Souvenir Sheet. You 
wil also receive the most M irme ide 
catalog oi stamp offers in merica 
Littleton Stamps. Dept. S52, RIT 

New Hampshi re 03561. 


FREE! 25 | Stamps With Requests For 
Low Priced Approvals. Fonraine, Box 
527, Melville, Sask, 


FREE 50 stamps including Cayman 
Islands. Barbuda, British Honduras, 
Approvals, Moumblow, 1834B Bassett, 
Anaheim, California 92805. 


FREE Stamps send 10c handling. UX 
Stamp Company, 320 Congress, Austin, 
Texas T8701. 


50 DIFFERENT US. COMMEMO- 
RATIVES. 25c. Approvals, We Pay Post- 
age. Craig Stamps, Box 118P, Bellmore. 
New x York 11710. 


COLLECTION of 32 different Boy Scout 
Postage stamps showing scouis in uni- 
form from 32 different countries. Al] for 
only 25c to introduce our bargain ap- 
provals, Stampex. Box 47-BP, White 
Plains. N.Y. 10601. 


MILLIONS Foreign Stamps 2c „each! 
Send for gigantic approvals! ABC, Box 
6000- PS, San Francisco, Calif. 94101. 

lüc with 


103 DIFFERENT Germany 
beautiful worldwide approvals. Stamps, 
Box 132, Glendale, Arizona 85301. 


FREE! Big Bargain Catalog—New Edi- 
iion listing thousands of bargains in- 
cluding U.S, & B.N.A. stamps, packets. 
albums. accessories and supplies. Also, 
fine stamps from our approval service 
which vou may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept, E121PS, James- 
town. New York 14°01, 

NUDES set i(4)-Unusual 
0c. Atlas, Plainfield. Racine, 
A1n. 

U.S. MINT Specials! Flag Set Com- 
plete, $1.00; 1c, 2c. 3c Famous Americans 
i21 differenti. $1.00. Free list. Brooks, 
2601 Avenue "U'', Brooklyn. N.Y. 11228, 


"AFRICA." 25 beauties. 10t. Approv- 
als. Gorliz, Box 1915CS. Naples, Florida 
33940. | 

50 YEARS Old, fiiteen different Unit- 
ed States. over fiftv vears old—10c with 
approvals. Jaxon, Box 145. Brooklyn, 
New York 11230. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When Hequesting 
United States Approvals, K&B, Box 70, 
Brooklyn. N.Y. 11223. 


FAR East Assortment— Viet Nam. Ja- 
pan, Korea, Formosa and others only 
lüc with world wide approvals. Clark 
Stamps, Dept, 58V, Muskegon, Michi- 
ran 49444. 


80 DIFFERENT U.S, Stamps. Includes 
1943 Flag Stamp ol occupied Nations. 
Only 26¢. Approvals included. Willett 
Co.. Box 338-Y, Yorktown Heights. New 
York 10596. 


295 STAMPS FOR ONLY loc! 
mails. Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine, Buy 
any or none, return balance, cancel 
service anytime. MYSTIC STAMP CO., 
Camden 55, New York 13316. 


WOW! 110 All different Germany 10c. 
Commemoratives. Airmails. High Values, 
Big catalog. bargain lists. Also fine 
stamps Irom our approval service. which 
vou May return without purchases and 
cancel] service at any time. Jamestown 


Approvals 
Wiscone- 


Stamp. Dept, A121PS, Jamestown. New 
York 14701, 

PENNY Approvals! Hepardless Cata- 
logue! Kloster 4164 jmd St, San 


Diego. California 92105. ] eg: 

FAMOUS Painiing collection 15 dif- 
ierent - depicts works of art found in 
museums of the world - 10c with world- 


wide approvals. Modern Stamps, Dept, 
38H. Ferrysburg, Michigan 49408. =: 

POLAND - 50 different postwar Pic- 
torials. including complete sets, only 


l0c. Approval applicants KAYCO, P.O, 
Box 437. (Dept, S), Flushing, N.Y. 11367, 


1500 FOREIGN 51.00; 5000 $3.00; soot) 
$5.00. 5000 USA, contains airs, dues. 
presidentials; revenues. 19th Century. 
high values. etc. 53.00. 300 pre-1940 
USA commemoratives $2.00; 700 54.00. 
No approvals. Mevers. 5321 Fleming. 
Richmond, California 94804. 

PLANES! Trains! Cars! Ships! Space: 
Sports Giant, colorful, exeiting stamp 
collection, Just l0: With great ap- 
provals, Castle Stamps. P.O. Box 15PSD, 
Flushing. New York 113572, 


20 EXCITING TRAINS 25¢ with mag- 


nificent pictorial. topical packet ap- 
provals. Hornro, Box 1889, Denver, 
Colorado 80201. f 

50 DIFFERENT Old U.S. Revenue 


Stamps 50c. Winchester Stamps, Box 


1592 Mansfield. Ohio 44907. 


50 FOREIGN free with approval re- 
quests. Lorries. 12728 SE163d. Renton, 
Washington 98053. 


CLOSEOUT Sale: Unbelievable Low 
Prices. Generous Lot $1. High Value 
Packet $2. Persile. 436 N.Y. Ave., 
Brooklxn. New York 11225. 


50 DIFFERENT Canada. 10¢ with ap- 
provals, Oroszky, P.O. Box 1. Sarnia, 
Ontario, Canada, mE 

VATICAN Xmas Set (1967) 50c, Ap- 
provals. Barricks, Box 7154. Detroit. 
Michigan. 48202. So AL Mist 


SENSATIONAL Clearance 40 different 


packets - $1.00. No approvals. Norge, 
Box 105, Wyckoff, New Jersey 07481. 


Air- 


WORLD high value collection. 100 
commemoratives,  airmails. 

Catalog value $3.00. Speci get-ac- 
quainted offer—10c. Nonotuck, Box 643, 
Amherst, Massachusetts 01002. 

207 COUNTRIES sell jet fer to col 
lectors at “face value". Complete list of 
their Philatelic Agencies $1.00. South 
aad Box 41PS, Lincolnton. North Car- 
miina 28092. 

500 DIFFERENT worldwide stamps for 
$1.00. Smith, 508B Brooks, College Sta- 
tion, Texas Texas 77840. 


NUDE Set Plus 25 Different Famous 
Paintings only 25c with approvals. 
Simpson, Box 212. Reynoldsburg. Ohio 
33068. 


100 OLD U. B. Stamps between - 1861 
and 1935 $1.00. Ed Roush, 423 Shepard, 
Mansfleld, Ohio 44907. 


FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 


cisco 94123. _ 
100 CANADA 25c. Excellent value.  Ap- 
provals. Continental, Limehouse, On- 


tario. Canada. 


AUSTRALIA - Fifty Different 10c 
When Requesting Approvals! Value, 
10209B Tenbrook. Silver Spring. Mary- 
land 20901. 


FREE, Japan Mint Park Set.  Approv- 
als. Hildebrand, Box 5645, Redwood City. 
California 94063, 


MINT Set given collectors requesting 
approvals. Mintco. Box 22092, Memphis. 
Tennessee 38122. Mer a 

TOGO 1970 Astronauts 25c with ap- 
provals. Polze, Box 5215, Milwaukee, 
Wisconsin 53204. Dept. A. 


ONE Cent a Stamp-write for jumbo 
books of foreign stamps mounted in 
Scott order at ic each stamp, Smith 
Philatelics. 6815 Bay Parkway. Brook- 
livn. New York 11204. 


U.S. BARGAIN; 60 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk. Maine 04043. 


“INVERTED Error"—Dag Hammar- 
skjold, 10c with DAC. 201 Belmont 
Stamps, Washington 20015. 


1027 DIFFERENT 531.50. Approvals, 
iOutside U.S.A. $2.00). Klondike, Har- 
risburg. Illinois 62946. ` 2 l 


100 DIFFERENT Turkey—15c. Approv- 
als. Crobestamps, Box 402, Biddeford, 
Maine 04005. 


FREE duplicate exchange—2c approv- 
als, Belden. Box 4175c. Dearborn, Mich- 
IRAN- SELA ` Q anh s: 

OLDER UNITED STATES approvals 
to adults only. Intriguing. worthwhile. 


Engle, Box 2085, Lowell, Mich. 49331. 
UNITED STATES used approvals 3c 
und up.  Stamp-A-Nanza, 1804-PS 


Broad. Schenectady, New York 12306. 


FREE Catalog. Electronic musical ac- 
vessory kits. PAIA Electronics, Box 
£14959. Oklahoma City. Okla. 73114. __ 

FREE 30 Stamps, Approvals. Chapman 
Stamps, Box 487P. Galesburg. Michigan 
49053. 


TEN Different Nudes—20c. Approvals, 
Stamp Farm, 2537, Oxford. Wisc. 53952, 


STAMP WALLET ''Chock Full" Large 
Pictorials. 10c with approvals, Degler. 
R.D. -2. Pottsiown, Pennsylvania 19464, 


FREE Rare U.S. 19th Century Stamps 
with Fine Approvals, Historic Stamps. 
Box 427, College Point, N.Y. 11356. 

307 DIFFERENT triangles. sports. 
1opicals,. etc. Worth near $8.00 Only 
25c. Bargain approvals. Jayto Sams. 
Box 177-W. East Syracuse, N.Y. 13057, 


BEAUTIFUL Pictorials - Topicals Col- 
lection. 10c. Approvals. Ross, Box 
HPS, Yonkers, New York 10702. 


FREE 50 Different Worldwide e with our 
Country Collection Approvals. Royale, 
Box 80275. Long Beach, California š 90808. 


50 FAMOUS Paintings 50c when re- 
questing worldwide approvals C & F 
Stamps, 655 Forbes Street, E. Hartford, 
Connecticut 06108. z im omn gues 

ANTIQUE PISTOLS l0c with ap- 
provals. Lawrence. Box 175115. Baltimore, 
Maryland 21207. yz - 

RUSSIA—25 Beauties plus Space set. 
Only 10c' Approvals. Robert Carlson. 
Box 161355. Long Beach, California 
90806. 


950 DIFFERENT U.S. commemoratives 
with approvals $1.00. Carstamps. 12 
Mockingbird, Fort Smith. Ark, 72901. 


FDCOVER SUBSCRIPTION SERVICE 
= ] Year 115 Bc Commemoratives) $4.00; 
3 Years. $11.50. Feiner Philatelic Service. 
Box 2165, Boston 02106. 


LARGE, Colorful Pictorial Collection 
10e. with Foreign Approvals: N Box 
98A. Newton Highland. Mass. 02161. má 


100 DIFFERENT United States. 25c. 
United States and Forelgn Approvals in- 
cluded, Shelron. Box 547K. North Mi- 
ami, Florida 33161, pei ege e c E Ad, 

14.000 DIFFERENT! Amazing new 

lan builds your collection systematical- 
b Country by Country. Only 50c weekly. 
Ware. Monroe 70. Connecticut 06468. 


25 U.S. FREE with Approvals. Collier, 
Box 755. Folkston, Georgia 31537. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


IMPORTED R Radios. Walkie Talkies. 
Cassette Plavers. Lowest Prices. Frei 
Catalog. Technology Exchange. GPC 
Box 2370. New York. New York 10001. 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell, 42175. University. 
San Diego, California 92105. 


FREE Electronics catalog. Tremen- 
dous bargains. Edu-Kits. Department 
C-739A, Hewlett, New York 11557. 


GOVERNMENT surplus electronics. 
gadgeteers illustrated catalog 25c, 
Meshna. Nahant, Massachusetts 01908. 


LINEAR AMPLIFIER: NEW-—'FAL- 
CON-300" 12 Volt. 300 Watt Mobile 
Amplifier. $314.95. (Illegal 11 Meters.) 
Write: D&A Mfg. Co., 1217 Avenue C, 
Scottsbluff, Nebraska 69361. 


SHORT WAVE BROADCASTS 
TO NORTH AMERICA 


Schedules — Frequencies — Languages 
Hear Europe, Africa & Asia (40 countries) 


on any short wave receiver. ló-page list- 
ing in EST. Winter 
1971.72 Edition 


GILFER ASSOCIATES, INC. 
Box239 Park Ridge, N.J. 07656 


55 HI-FI, STEREO, 
ELECTRONICS 


AMPLIFY your chromatic harmonica: 
Kit ... $17.50, Assembled . . . $22.50. 
DeLuxe Model $29.95. P.O. Box 206, 
North Wales, Pennsylvania | 18454, 


ELECTRONIC kits-ampliflers-pream- 
plifiers-psychedelic strobe lights-metal 
detectors-color  organs-digital instru- 
ments-guitar amplifiers, etc. Free Cata- 
log. SWTPC. Box PS 32040, San Antonio, 
Texas 78216. 


FREE—FREE—FREE 
FREE—FREE—FREE—FREE 

SEND in for your FREE one year sub- 
scription to Olson Electronics’ fantastic 
value packed catalog—unheard of low, 
low prices on brand name speakers, 
changers, tubes, tools, stereo amplifiers, 
tuners. CB and other values, Credit plan 
available. If you have a friend interested 
in electronics, send his name and ad- 
dress for a FREE subscription also. 
Olson Electronics, Dept. EX, 260 5. 

Forge St., Akron, Ohio 44308. 


STEREO 4/8 track car cartridge tapes. 
Sample $1.99 with list. Gorda. Box 282, 
Duquesne, Pennsylvania 15110. 


STEREO Hi-Fi Sale. Nationally Ad- 
vertised amplifiers, tuners. speakers, 
Tape decks. etc. Discounting to 40% 
since 1859, Arkay National, 1028-04 
Commonwealih, Boston, Mass. 02215. 


SLEEP-LEARNING KITS — endless 
tapes, timers, complete outfits. Catalog 
es SLEA, Box 24-5B. Olympia, Wash- 
ngton. 


56 PHONOGRAPH 
RECORDS, TAPES 


REMEMBER Old Radio? — Complete 
taped shows. Box 8404P, St. Louis, Mis- 
souri 63132. rco 
FREE Catalogues. 2000 hard to find 
unusual records, Rose's, 138 Breckin- 


TAPES, CASSETTES. Latest Hits— 
Also Cutouts. Order By Title. Wholesale 
Prices, Alea Enterprises. 826 Kensington, 
Los Angeles, California 90026. 


— A «Ó—HÓ€— 


OLD Radio Programs On Tape, Cata- 
log—5Üc, Stop. Box 81, Webster, New 
York 14580. — —  ——  —  — 5 


FREE Catalog—Cassettes. Cartridges. 
‘All Labels, All Artists. at Fantastic 
Discounts! Al Roseman, P. ©. Box 
16083, Philadelphia. Pennsylvania 1 19114. 


— — 


OLDIES - 45 RPM Original Hits - Cat- 
alog 50c, C&S Record Sales. Box 1897, 
Wampsville, ? New York 13163. 


ALBUMS. Tapes. Country ` Western, 
Religious,  Polkas. Jazz,  Dixieland. 
Stamp. ‘Dahle Records, Box 11067- 
PSC, Omaha. N Nebraska 6811 68111. ` 


RADIO 1 Nostalgia | Magazine A And Old 
Radio Programs On Tape $1.00. (Re- 
ndable), Nostalgia, Box 8007PS, Union 
ity. New Jersey 07087, 


STEREO SPEAKER 


cud spenker, Attach to almost any object 
And it transforms the whole surface into 


ound. Attach to any wall, door, picture, 
Hece of furniture, or even in your swim. 
ing pool. Easily connects to loud speaker 
ends of any radio, phono, tape or any 
und equipment. Easy instructions in- 
luded. Use on any type cquipment for 4, 
H or 16 OHM or tube equipment. Satixfac. 
ion guaranteed. Only $19.95 ppd. 
STEREO SPEAKER 

P.O. Hox 1221 Northland Center 
Southfield, Mich, 48075 


MUSICAL 
INSTRUMENTS 
LEARN Banjo-5-string Bluegrass. No 


nusic, Makes learning easy. Free de- 
pus . Blaylock, Box 25-D, Marietta, Ga. 


7 


VIOLIN and Guitar makers—send for 
atest Free Catalogue of woods — acces- 
ories. International Violin PS1., 414 
ast Baltimore St.. Baltimore 2, Md 


30%. DISCOUNT, Name Brand Musi- 
à Instruments. Free Catalog. Freeport 
Tusic, 127C Unie Highway, Freeport, 
ew York 11520 20. 


REBUILD A Player Piano! 


Details 
om Vestal Press, Vestal 8, N.Y. 13850. 


— 


e most startling development since the | 


ACCORDIONS and Amplifiers. Excel- 
sior and other famous makes. Save 50“. 
Buy Direct, Factory Distributor. Terms. 
Trades. New-Used. Free Home Trial. 
Free catalog and Discount prices. Ex- 
celsior, Dept. P. 3147 North Luna, Chi- 
cago 60641. 


304, TO 50'; DISCOUNT! Any model 
Guitar, Amp, Drum. Banjo, Dobro! Free 
Catalog ! Warehouse, PS5. Box 9352, Fort 
Worth, * Texas _ T6107. 


WHOLESALE Professional Guitars. 
Amplifiers, PA Systems, Free Catalog. 
Carvin, Escondido. California 92026. 


m 


BANJOS 1920's Tenor Plectrum, Ban- 
joland. 945 West Harvard, Fresno. Cali- 
fornia 93705. — 1 /— . 

GUITAR Making Books, Imported 
Woods, Supplies, Accessories. Catalog 
25c, GUITAR CENTER, Box 15444. 
Tulsa, Oklahoma 74115. 


—" LEAD'/Rock Guitar Course! ! Revised! 
Lead Chords. Improvisation. Tricks. 
Copying. Patterns, More! $1.25, Vernon 
Dxck, 18 Redcoat, Lexington, Massa- 
chusetts 021 13. — 

SWISS Music Boxes, Movements. Fin- 
TA hea 55 West 42nd, New York 


58 | SONG WRITERS 


— 


^ WE pay all recording costs on ac- 
cepted material! Need new song ma- 
terial for immediate recording! 1354- 
PS, Hancock St.. Quincy, Mass, 02169. 


SONGWRITERS! Poets! Spiritual and 
religious poems, songs wanted for re- 
cording by Chapel Symphony Orchestra 
and Choir. We pay all recording costs! 
Dept. PS. Chapel Recording, P. O. Box 
182, Wollaston, Massachusetts 02170. 


POEMS an and ‘songs wanted by Ameri- 
ca's most popular studio, Broadway 
Music Productions, Tin Pan Alley, PS. 
Lake Grove. New York 11755. 


POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music. 49-P 
West 32. New York 10001. 


SONGPOEMS Urgently Needed. Pos- 
sible Recording, Publishing. FREE Ap- 
praisals. Betty's Music Makers. 945P 
Central. St. Petersburg. Florida 33705. 


^ SONGS  Songpoems Wanted for Radio 
Show. Hollywood Music Productions. 
6425-PS, Hollywood Boulevard. Holly- 
wood, California 90028. 


— a pd 


POEMS wanted for songs. Nashville 
Music Productions, Box 40001-M. Nash- 
ville, Tennessee 37204. 


~ SONGWRITERS. ! Subscription three 


dollars, Song Request Magazine, Mount 
Morris, Michigan 48458. 


59 IMPORT - EXPORT 
"X AUTHENTIC Japanese Wholesalers 
Importers $2.00. Self addressed envelope. 


No Gimmicks, Files, 197 Dudley Avenue, 
Wallingford, . Connecticut. 

MAILORDER IMPORTS. Report Re- 
veals Foreign Drop-Ship Sources, World 
Trader's Digest. Ideal Mailorder Items. 
=MOQ-521-2, 81.00. House of Jay, Wood- 
bury Heights. New Jersey 08087. 


60 BUSINESS 
OPPORTUNITIES 


SECRET Loans, Get $500. . 
Up to $2 million easily. Free details. 
Capital-3, Kerrville, Texas 78028, 


OWNER-Manager Wanted. "National- 


ly advertised' business in Your area. 
Seven superior, on-location" services 
. , homes. offices, motels. shops, insti- 
tutions, Successful world-wide. Gross 
$15.000 - $30.000 yearly with First ser- 
viceman, Additional servicemen's ma- 
chines furnished. Large profit Each ser- 
viceman, Little over $1000 establishes 
urgently needed. growing. lifetime busi- 
ness, No shop, no experience needed. 
(Starting spare time. business profits 
increase job salary.) We train... help 
finance... guide. . . back you. Inter- 
esting, exciting. gratifying career. In- 
quire Today while territory open. We'll 
mail information. Duraclean Ci-18D. 
Deerfield. Illinois 60015. 


FREE Millionaire Book!! “Big mone money 
in successful, little businesses. Work 
home! SBI-3, Kerrville, Texas 78028. 


NEW Candle Business pays Big mon- 
ev. Operate from home - Easy. Full or 
Spare Time, Sell Stores, etc. Experience 
unnecessary. We show you how, Every- 
thing furnishd. Candle's, Dept. A-67, 
Waseca. Minnesota 56093. 


$4.00 HOURLY. Immediate income. 
Stuff envelopes at home, Information 
free. Cottage. Box  3324-CAL, Long 
Beach, California 90803, 


HOW TO MAKE MONEY in Your Own 
Fascinating Home Mail Order business 
mailing Catalogs, $300 weekly possible. 
evervthing supplied. Sample Catalog - 
Profit Details 25c. Southwest, Box 553, 
Scottsdale, Arizona 85252, 


WOODWORE Profits!$5!5!5! Tablesaw, 
etc. . . , Free Details . . , Woodkraft. 
956 Springdale. Atlanta, Georgia 30306. 


HOW Much does being vour own boss 
or making $25,000.00 per year interest 
you? The Warner breakthrough in the 
Engraving field could be your future, 
Write: Warner. Room EC-3-AP. 1512 


Jarvis, Chicago. Illinois 60626. 


$1000 DAY - 150% profit. Selling 
mail No Investment. in inventory. Par 
time—full time. Unlimited potential. 
Complete details $1.00. National, Box 
72122 T, Chicago. Illinois 60680. 


* 


. $35.000 


1100/2 PROFIT Bronzing or Pear] Fin- 
Box SIZIF “Anythin ! Free Proof! Eiktavi. 
Box 2127F. Ing ewood, Calif 90305. 


INSTALL. Burglar alarms without pre- 
vious experience or costly equipment. 
Big profit. Free details. Nasco, 11071 
Massachusetts, Dept. E269C, Los An- 
geles 90025. _ 

MAILORDER Moneymaking Kit. 
Home Business. Valuable lists, concrete 
information. detailed steps. Capital un- 
necessary, Free Details. Pictures, Pru- 
dential, Box 327PSC, Boston 02199. 


^ VENDING Machine Catalog, Rake, 
523 PS Spring Garden. Phila., Pa. 19123. 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 


$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti. Michigan 48197. | u 
CLIP Newspaper items  £$1.00-5.00 


each. Details free, Walter, Box 1360-SA, 
Erie, Pennsylvania. 


didi 


SELL Books by mail. Complete dealer 
setup—20c. Midwest Mail Sales, Box 
44R2-PS. Shawano, Wisconsin 54168. 


IMPORT-Export opportunity, profit- 
able world-wide mailorder business from 
home, without capital; or travel abroad. 
We ship proven plan for no risk ex- 
amination. Experience unnecessary, Free 
details. Mellinger, Dept. E269C, Los An- 
geles 90025. oru EA 

VENDING Machine. No selling. Routes 
earn amazing profits. Big catalogue 
Free, Parkway Corporation. "715-P3B 
Ensor Street, Baltimore. Md. 21202, 


EARN 560.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vesiment. Send stamped-addressed en- 
velope. American, Excelsior Springs, 
Missouri 64024. 


PIANO Tuning Learned quickly . at 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire School, Box 327. 
Miami, Florida 33145. 


J SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how ta 
make home business fortunes, Begin- 
ners: Get free copy "Make Money By 
Mail.” Discloses free advertising. profit- 
able products. Mailco, 1554 Sepulveda, 
Dept. E269C. Los Angeles 90025. 


$200.00 DAILY in Your Mailbox! Your 
BOUE RN to Do What Mailorder Ex- 
ree Details. Associates, Hox 

136- B, Holland, Michigan 49423, 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices, Closeouts, bank- 
rupts, Dropship merchandise. Automo- 
biles. Worldwide Imports. Hongkong 
clothes. Free details, International Buy- 
ers, Box 16386-PS5, Portland, Oregon 
21233. 

WORLD'S Biggest Wholesale Supply. 
Buy from 10,001 U.S.A. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own im- 
printed Catalogs. Free Details, Bargain- 
hunters Opportunities, Box T730-B, Hol- 
land. Michigan 49423. 


BUILD Custom Cases at home for 
profit, Get orders by mail. We supply 
materials, instruction—everything, Free 
Home Business Details. CSCC, 6961 
CSJ, Hayvenhurst Avenue, Van Nuys. 
California 91406, 


$100.00 WEEKLY spare room. Raise 
redworms Odorless Soilless way. Charles 
E Box 116-C, Bushnell, Florida 


FREE Literature— Make ` Big M Money 
Raising Fishworms and Crickets, Carter 
Farm. Plains. Georgia 31780. p 


MAKE 2 to 3 times your cost whole- 
saling 1001 products, Gifts. Mail Order 
Specialties. Toys, Novelties. Carded 
Merchandise ... Guaranteed lowest be- 
low wholesale prices, Free home busi- 
ness details. SMC 6963-558. Hayven- 
hurst Avenue, Van Nuys, Cal, 91406, 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Bi 
Profits! Details 25c. Volz-PS. Ypsilanti, 
Michigan 48197. ` 


EARN Money raising. fishworms for 
us. Write: Oakhaven-43, Cedar Hill, 
Texas 75104. 


— — .—— -— —  ——Ñ—Ñ. = — ws 


MAILORDER! Make big money work- 
ing home. Free report reveals million- 


aires' Secrets! Executive (1B12), 333 
North Michigan, Chicago 60601. 
START Immediately!  Burglar-Fire 


Alarm Business. Fantastic opportunity. 


Fast growing feld., Safeway, 92-F 
Brighton 11th Street. Brooklyn. New 
York 11235. 


MAKE Years Income in 8 weeks 
Camping. No selling. Capital or Land 
necessary, Write Edru's, Route 5. Box 
5733. Gig Harbor, Washington 98335. 

$200.00 SPARE Time earnings with 
your Tablesaw, Write: Workshop Four, 
3800 Harney, Vancouver, Wash, 98660. 


MORTGAGE Brokers earn big com- 
missions. Let us tell you how, Write for 
free information. United, Box 6284-0, 
Marietta, Georgia 30060. 


PORTABLE Sandblaster $21.00 (air- 
compressor required), Free brochure. 
Inka, Box 86573C. Houston. Texas T7006, 


I MADE $2,000.00 Monthly by mail- 
order—evenings only. You can too! Free 
Proof! Kingman, Box 7227J, Erie, Penn- 
sylvania 18510. 


MAILORDER! Big Profits mailing gift 
catalogs to qualified buyers. Free De- 
tails. Lubars. 210PS Fifth Avenue, New 
York 10010. 


MAIL ORDER—Giftime's famous col- 
or catalog of giftware puts you into the 
fascinating mail order business over- 
night. Every item stocked by Giftime 
and drop-shipped to your customers. 
Your name and address printed on the 
cover, Sensational Bonus Plan stimu- 
lates orders. Lists available. lith year, 
Free catalog details. Giftime. 918 Wal- 
nut, Dept. PS-12. Philadelphia. Penn- 
Sylvania 19107. (215) 923-1845. 


INEXPENSIVE, Home-Auto Fire, Bur- 
glar Alarms, Extinguishers, 200^; Profi ts. 
Nations Watchdog, Williamsburg, Ohio 
Hn = 


MAILORDER Specialists Increase Pro- 
fits Using Modern. Scientific Methods. 
Write: Publishers. 1442P5 Berkshire, 
Grosse Pointe. Michigan 48230. 
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MAILORDER- —carry no ) stock. Compa- 
nies will pack, ship under your label. 
One-man operation capable of $10,000- 
520.000 a year. Details Free! Quality Dis- 
tributors, Box 9B, East Rockaway. New 
York 11518, 


MILLIONAIRES OF “THE F FUTURE 
ACCEPTING new members. Get free 
tania Dwarfs, Box 2892, Reno, Nevada 


ADDRESSERS Mailers $1000 month- 
ly, send self-addressed stamped enve- 
lope. Martin Mailorder. Box 13546P5, 
Savannah. Georgia 31406. 


MAKE Magnetic signs. Machineless 
method, Profits enormous. Write 
RIB49APS, Bardstown, Kentucky 40004. 


CLIP Newspaper items. To $10.00 each, 
qucm free, Foster, 272-P12. Brooklyn 


——— —— 


MILLIONS in Mailorder? No. Extra 
Income? Yes! Details Free. Enterprises, 
38244 McRee, St. Louis, Missouri 63110. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unneces- 
sary. May start while presently em- 
ployed, Five-figure income for responsi- 
ble applicant, S.E.R.C. Manufacturers, 
2347 West 238th Street, Torrance, Cali- 
fornia 90501, 
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SUCCEED in mail order. Amazing 
profits. Avoid costly mistakes. Free de- 
tails. Write Today. Ju-Bilee Enter- 
prises, Dept. 112P1, Box 2311, Satellite 
Beach, Florida 32937, 


$70 TO $200 Weekly-Home, Spare 
Time Simplified Mail Bookeeping. Im- 
mediate Income. Easy. Auditax, Box 
Jj4741D, Los Angeles, California 90034. 


d 


MAKE BIG MONEY WHOLESALING 
Mailorder Full, Part Time, Catalog $1.00. 
Refundable, PREMIUM HOUSE. Box 

171301, Los Angeles, California 80017. ` 


— 50€ MAY change your life, . Need de- 
pendable workers for my product sales. 
Hs A, Enos, Box 27295, San Francisco, 
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PROFITABLE Businesses for you to 
operate. For information, send 10¢ coin 
or stamps, Informative Publications, 
Box 1875, Painted Post, New York 14870. 


PREVIEWING business deals for oth- 
ers as their personal representative 
earns large fees. Non-sales. Free infor- 
rtv OPCO, Box 31625, Dallas, Texas 
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PROFITABLE MAILORDER OPPOR- 
TUNITIES! Real Money Making Propo- 
sitions! Vegnev. C-4P512. 2208 Dauphine, 
Las Vegas, Nevada 89103. 


HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
erience unnecessary, Unlimited Unique 
ottery Designs, Easily Made Without 
Moulds, Bird-baths, Fountains, Wish- 
ing Wells, Waterfalls, etc. Chemical 
Coloring Formula Marble-glazing. Free 
illustrated Brochure. Concrete Facts, 602 
Athens Street. Altadena. Calif., 91001. 


VACUUM Sign Machines  14"x26", 
$65.00, Homecraft, 2350 W4T7. Denver, 


Colorado 8i 80211, 


^ MAIL Baby catalogs. imprint. to new 
mothers. Big profits! Details $1.00. 
Eriefski, 609-B Lee, Plymouth, Pennsyl- 
Vania 18651, 
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COMPLETE Mail 


Order Business, 
Course, Free Facts. Brooks, 320864, St. 
Petersburg 3 33742. 


BOOKKEEPERS earn n $500.0 00 week. 
Operate Bookkeeping Tax Service. De- 
talls free, Universal Bookkeeping. Box 
664-P, Springfield, Missouri 12110. 
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^ ADDRESSERS And Mailers Needed. 
Details 10c. Lindbloom Sales, 3636 Pet- 
erson, Chicago 60659, 


MAILORDER! Make Big Profits as 
Experts do! Start immediately - Free 
Details! Miklos. Box 6082M. Cleveland. 
Ohio 44101, 

$500-81000 MONTH plan raising rab- 
bits for us. Thirty years helping hun- 
dreds make money. White's Rabbitry. 
P3, Mt, Vernon, Ohio 43050. 
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CREATIVE Mail Order Secrets. How 
to Plan, Develop your own New, Unique, 
Original mass appeal product. Free de- 
talls. Creative, Y-1, 654 Carroll Street, 
Brooklyn. New York 11215. 


SELL  Books!! Complete  Mailorder 
Plan, Vikari's. Box 1312PS2. Salt Lake 
City. Utah 84110. ` u 

DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full Part Time; Ex- 
panene Unnecessary: Free Details: 

oberts Company, 1741 Circle Road. 
Baltimore. Maryland 21204. 


$520 WEEE possible. New—Your own 
Social-Travel Business, Free details, In- 
ternational, 8235GZ, Santa Monica. Los 
Angeles 90046. 
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MAKE 6 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details,  Wooderd. Bridgewater. 
Massachusetts 02524. 


MAKE Magnetic Signs. Big Profits. 
Free Information. Universal. Lenora. 


‘PREPARE Tax Returns- -Housewife 
Jo Ann Netzley made $5,500 last season, 
Train at home. VA Approved. National 
Tax School, Monsey 1RC, N.Y. 10952. 


FREE REPORT: “609 Unusually suc- 
cessful businesses." Work home. Nichols. 
5839 Syracuse, Taylor, Michigan 48180. 


LIFETIME income making slipcovers. 
Send $1.00 [or easy aptitude test results 
of which nets $2.00 profit! Consolidated. 

ept. P-2, 481 Fairiawn Parkway. Sad- 
die Brook. New Jersey 07662. 


PROFITABLE SCREEN PRINTING 
$4 TO Learn. Meadowlark, 6000 Rose- 
lawn, Dayton, Ohio 45430. 


~ $00 “ANTIQUED" reproductions on 
Parchmeni!! Hundreds Moneymaking 
eg oo Box 2459. Zanesville, 


Ohio 4 


- GROUND Floor Mailorder 
Business - Shoestring Beginning - Free 
Information =- Morrill. Dept. 34, 6104 
S.E. 99th, Portland, Oregon 97266. 


SELL “Mailorder Beginners Library.’ 
(Seven books.) Sample imprint circulars 
free. Neil H. Tasker, Shamokin. Penn- 
sylvania 17872. 


EXTRA MONEY for you. $1.00 brings 
big catalog of 1.000 items, Many selling 
at 2 to 3 times your cost. Refundable 
on first order, Williams Novelities, 4806 
West L-8, Lancaster. California 93534. 


START Absolutely Amazing mailorder 
business! Advance. Box 24, La Grange, 
Illinois 60525. 


$1,000.00 PROFIT From 1,000 Mail- 
ings! George, Box 2188P5, Cypress, Cali- 
fornia 90630. 


$60.00 DAY. Manufacturing concrete 
posts, Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane. Route Onc, 
Box 95. Rapid City. South Dakota 57701. 
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$2000 .00 MONTHLY. Easily done. De- 
tails, Ropchan. Box 53415, Sherman 
Oaks, California 91413. 


61 MONEYMAKING 
OPPORTUNITIES 


PENNY STOCKS have profit potential. 
Free information. Analyst-PS, Box 214, 
Redondo Beach. Calif 90277, 


~ HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dept. C-88-Al1. 6216 N. Clark. Chicagu 
60626. 


YOU ‘CAN BE RICH!!! FREE Bro- 
chure reveals little-known methods that 
can make vou wealthy!!! Success He- 
search. Box 28263-FL, "IodiadepoHx: In- 
diana 46229. 


REPAIR WATCHES for profit, Learn 
at home. WZA, Fox River Grove, Illi- 
nois 60021. 


——— — 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts.. Room RC-3-AP, 
1512 Jarvis, Chicago, Illinois 60626. 


MAILERS Wanted! Gross up Lo 
$500.00, mailing 1000 circulars, Details. 
25c. Smyre's, 953PS, Newark. N. J, 07101. 


‘THERE'S Money in selling office sup- 
plies and equipment. full or part time. 
Steady repeat commissions. Free selliug 
outfit, Write  Oseco, 3505-PS North 
Elston. Chicago 60618. 


MAKE $1.00 Per Sale sellin engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box 10460-7302. 
Jacksonville, orida 32207. 
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101 COMPANIES offer ing home em- 
ployment! Names, addresses, types of 
employment offered plus application 
forms, yours for $1.00. Jobguide. 69-295 
Queens Blvd.. Woodside, N.Y. 113 3T". 


$600 UP Monthly. People needed. 
Raise rabbits, other laboratory animals 
for us. Huge market. We supply equip- 
ment. breeders and instructions. De- 
tails 25¢. National Research Farms. 
PNS-12, Box 308. Milkaukee, Wisconsin 
23201. — —— 

WIN Contests! Year subscription. 
$4.00. Sample 25c. Prizewinner, 13153 
Central, St, Petersburg, Fla. 33705. _ 


FREE. Learn dozens of easy Wars to 
make money full or part time. Write for 
Free 5-month subscription. Salesman's 
Opportunity Magazine. Dept. 18-MM, 
1460 Hancock Center. Chicago 60611. 


$1.00 LIST vou with 1000 Importers. 
Jobbers more mailings year. Dixmail. 
King. North Carolina 27021. 


IE BUY NEWSPAPER ‘CLIPPINGS 
of Wedding Announcements for 50g each. 
De $1.00. Clippings. Box 53CC, 
Chalmette, ‘Louisiana 70043, 


BIG money writing Jokes. Enormous 
demand, We show you how. Free Facts. 
45359. Dept. G1912, Pleasant Hill, Ohio 


^ MEN-Women Make Big Profits EU 
Home! In plastics, part or full time! 
Unique process teaches you with equip- 
ment We give you free to make hundreds 
of 3-D Bg products, candy and can- 
dle molds, plaques, signs, Skin and bub- 
ble package. Also resin casting. Write 
today for free details. Nationwide Plas- 
tics. Dept. ANS. 4140 Eagle Rock Blvd., 
Los Angeles. California 90065. 
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FREE 1972 100-Page Catalog waiting 
to bring you Big spare-time cash com- 
missions. Sell Advertising Book Matches. 
Every business a prospect. , . complete 
selling instructions furnished. Steady. 
repeat business. Dept. PA-1271. Superior 
Match Company, 7530 South Greenwood, 
Chicago, Illinois 60619. = 


900^; PROFIT For Men And Women 
with vour own Magnetic Sign Shop! Big 
demand for 3-D magnetic signs on cars 
and trucks. Start in garage. kitchen or 
camper. Spare or full time. Financing 
available, Write today for free details. 
Nationwide Plastics. Dept. 177. 4200 
Panamint, Los Angeles. California 90065, 


ADDRESSERS and Mailers Needed! 
Free Details! Splendid Opportunity! 
Lindal, Box 19051. Dept, O. New Orleans, 
Louisiana 7 710118. 


SUCCESS method shows how to make 
$1.000,000 in only 10 vears. Start with 
$10. Free proof. Opportunities. Box 
T21B, _Lynbrook. New York 11563. 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Battery Shop. Box 820. La Quinta. Cali- 
fornia 92253. 


MAKE Your Knowledge ‘Pay Off. Sci- 
entific Research Institute. 4229 Pro 
Street, Shreveport. Louisiana 71108. 
CLIP newspaper items. To $10.00 each. 
11238. free. Foster. 272-PC12, Brooklyn 


HOME . ADDRESSERS NEEDED. 

FREE details. Send stamped self-ad- 
dressed envelope. E. R. Linhart., 2643 S. 
Avers Avenue, Chicago, Illinois 60623. 


WANTED! Addressers — Commission 
mailers. Stamp required, Ooton Distrib- 
utors. 4120-SP Duke Drive, Portsmouth. 
Virginia 23703. 


ADDRESSERS Needed! Postage, Et- 
velopes, Etc, Furnished! Details 51.00. 
Nesales-K. P.O. Box 1573. Worcester. 
Massachusetts. 01601. 


1000* PROFIT ‘Bronzing | Keepsakes. 
Free Literature. NBC. Box 11069PS. 
Kansas City 64 64119. 


$200.00 FROM sheet l!a” Plywood 
(Scrap) Details 25c. Novelties. 610 So. 
24th Elwood. Indiana 46036, _ 


MAKE $1000 Monthly From Home. 
Fully Guaranteed, Rush 52.00 To Pena, 
Box 1272, Miami. Florida 33601. 

BEGINNERS and professionals. In- 
creased profits are vours after reading 
"100 Mail Order Success Secreis." Only 
$3.00. Jeboco. Box 65425. Surfside. Flor- 
ida 33154. _ 


BECOME E a Theatre Manager. Amaz- 
ingly Simple!!!! Free Proof. Associates. 
Box 288B12. Gladstone. Oregon 97027. 


803 COMPANIES > offering home em- 
ployment. Includes helpful hints anri 
application forms, $1.50. York Enter- 
prises, Box 5443. Little Rock. Ark. 72205. 


WOULD $15. 00 To $175.00 per week. 
without work or effort interest vou? Art 
Moore. 10471 Glenoaks Blvd. =51. 
Pacoima. California 91331. 


NOVELTY IMPORTS sell like mad' 
Make huge profits, Nine samples and 
large wholesale caialog—51.00. Lake- 
point Imports, 6800 North Campbell. 
Chicago. Illinois 60645. 


FREE! THE WORLD'S 
EASIEST MONEY: 


Yours! Money that's so downright 
! easy, vou can start collecting it at 
tonce with no investment. no selling. 
no risk! Who says that vou have to 
sweat and strain to wind up with a 
fortune? 'There is another way. It's 
100'. honest, 100'. legal. 200°, easy! 
To demonstrate its wealth-producing 


possibilities. we'll send you FREE two - 


eye-opening Reports! 


Thex shatter forever the old-fash- 
ioned notion that hard work ‘and lots 
of it) is the only pathway to riches! 
If hard work is not the answer. what 

|is? This: An extraordinary method 
| now being used by a small. clever 


I group to pick up 35,000 . . . $10,000 
.. . $50,000 or more at a clip—lazily: 


| Now you are going to discover exactly 


what it is , , , exactly how to usc it 


l to bulge your bank account . . . ex- | 
actly how to pick up THE WORLD'S | 


| EASIEST MONEY. 


You'll also get this bonus: Trial 
| Membership in FINDERHOOD. the 


unique business corporation organized | 


lin 1961, that makes it all possible. 


For AIR-MAIL SPECIAL DELIV- 


ERY rush shipment ol Heports and 


kit, return this ad with your name., 
| address, vip code and 32 to help 
cover postage, handling, and regis- 


| tration costs. FINDERHOOD. Ine., 


Dept. SC-30, 15 W. 38th St, New| 


York, N.Y. 10018. 


Perth. Australia 6000. 


EARN A STEADY INCOME| 


SHARPEN 
CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ens saws 5" to 60", 
rip, cross-cut, com- 


bination, dado, Easy | 


to operate—uccurate 


- -fast—-safe. Bevela | 


45', joints, gums, | 


You can profit from this 
machine. | 
Thousands of Circular 
saws need sharpening 
every month. 


Write for cletails 
BURR MANUFACTURING CO. 


8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


62 EMPLOYMENT 
INFORMATION 


" PREPARE a POWERFUL resume! In- 
structions: $2.00. Allen, Box 7283. Tulsa, 
Oklahoma 74105. 


TRAVEL worldwide free while earn- 
ing good pay in the modern Merchant 
Marine, Men - Women. Send $3.00 for 
complete information, Herring-PS, Box 
1289, Richmond, California 94802, 

‘OVERSEAS EMPLOYMENT 

NEVER OFFERED BEFORE 
HIGH Pay . Travel. , , Adventure 
, Tax- Free Wages. Liberal Bonuses 
can be vours in ar exciting Overseus Jab. 
Many Americans in all trades and oc- 
tupations make in excess of 824.000 per 
vear. We can give you the edge bx 
matching vou to the right job. Invest in 
your future. Send $2.00 to International 
Overseas Services, P-137. 2460 E, Com- 
mercial Blvd., Fort Lauderdale. Florida 

33308 


AUSTRALIA WANTS YOU! Govern- 
ment Pavs Transportation! Latest in- 
formation about Employment. Business 
Farming. Housing . . lus "Employers 
List" and Forms. Send $1.00 «retund- 
able). AUSTRALIAN OPPORTUNITIES 
HANDBOOK. Box 19107-FL, Washing- 
ton. D.C. 20036 


AUSTRALIA WANTS YOU!!! Gov- 
ernment Assisted Passage, 1972 Govern- 
ment. Information and Forms— Most 
Complete Information Available—s1.00. 
Reports on Employment. Business. 
Taxes, Education, Teaching, Housing. 
Ranching. Maps. etc: AUSTCO. Box 
3623P, Long Beach. California 90803. 


WORLD- WIDE , U.S.A. Jobs Ga- 
lore!!! Students, all professions and or- 
tupatlons. Enjoy Paris. Home, Tokyo, 
Mexico City. Miami, San Francisco. 
$700.00 to $3,000.00 monthly. Paid Over- 
time, Travel Allowance. Sightseeing, 
Free Details!! Write: Global Emplo:- 
ment. Box 706-C121. Orinda. Calif. 94563. 


OVERSEAS EMPLOYMENT ... Aur- 
tralia. Europe. South America, Asia! 
All occupations! $700-33.000 monthly! 
Write: Employment International. Box 
29217-FL. Indianapolis. Indiana 46229. 


AUSTRALIA!! AUSTRALIA!!! FREE 
DETAILS!! Jobs Galore Now!! Govern- 
ment Paid Transportation. Latest illus- 
trated Handbook and Forms. Free De- 
tails. Write: Associated, Box 17-Cl121. 
Latuyette, California 94549. 


"SUNNY FLORIDA job and vacation 
information, Write: Florida Information. 
Box 8397-PS, Tampa. Florida 33604. 


HIGH Paying Overseas Jobs. Con- 
struction. other Projects, Bonuses, Trav- 
el Expenses, Extras, International In- 
formation. 109, Cortez, Florida 33522. 


AUSTRALIA calls! Latest list of em- 
plovers. £1.00. Titan. Box 766. Manor 
Branch. New Castle. Delaware 19720. 


JOB hunting-know how, send stamped 
self-addressed envelope and l0c to: Box 
95. Urbana. Ohio 43058. 


DIRECT FROM AUSTRALIA! Latest 
Books. Government Publications, News- 
papers. Complete Information - jobs. 
assisted passage. free housing. etc. Send 
$1.00 for details. R & M Publishing. 
London Court. St. George's Terrace. 


Looking for a better 


JOB? 


We cover Canada! 
A portfolio of coreer opportunities for 
men ond women. $2. The Personnel Group 
Box 662, Station 'F', Toronto 5, Canada. 


Seven Leading Australian 


Newspapers-9,000 Job Offers 
(Sale of shipments delayed by U.S. dock 
strike; reg. prices resumed Dec. 20,1971) 
seven pound. bundles 
$3.50 postpaid ™ ^Si 


Box GAL, Yorrance, CA 50594 


FLORIDA Employment Opportunities! 
Disney world! SINE. a eno 
Booklet $1.00. Sunny, amalca, 
Tampa, Florida 33614. 


63 SPECIAL SERVICES 
DRIFTING away to beautiful beaches 

of the world. TH deseris them to you 

un 12 view cards air mailed 1972. $5.00. 


RCB-International, Box 155-5, Uncas- 
ville, Connecticut. Ui 6382. 


RESEARCH On Anything. Scientific 
Specialists. Scientific Research Institute, 
3228 Pro St., Shreveport. La, 71108. 


X INFORMATION On Anything. Fergu- 
son Research Specialists. 83-45 Vietor 
Ave. Elmhurst, New York 11373. 


66 AGENTS WANTED 


‘LIFETIME Income, Business Loan 
Representative, Write: Financial. 28 E. 
Jackson. Suite 1204-X2, Chicago 60604. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles 
tie clasps, money clips, cuff links. lapels, 
identification badges. individualized 
with customer's name and emblems. 
Cap badges for trucking, bus. taxi, 
police. firemen. also postal. letter car- 
riers and heavy construction emblems. 
Choice 4000 emblems. Hookfast. Box 
1088-PS. Providence, R.L 


YOUR own  business—Suits $1.50; 
Overcoats 65c; Mackinaws 35c; Shoes 
121C: Ladies’ Coats 30c; Dresses 15c. 
Enormous Bronte. Catalog Free, Nathan 
Portnoy Assov., 2109-J. Roosevelt Road, 
Chicago, Illinois € 60608. 

EXTRA Money! Sell Personalized 
Metal Social Security Plates. Details, 
Sample Free! Myers, 928PS Crescenthill, 
Nashville, Tennessee 37206. 


$50.00 PROFIT Possible Daily!!. Sell 
Business Cards. Free Samples, Details. 
Talbert, 216 Landon, Buffalo. N.Y. 14208. 


COLLEGE STUDENTS. Demonstrate 
ALPHA biofeedback instruments, Send 
dime, stamped-addressed envelope. Box 
4364, Clearwater, Florida 33518, 


67 SALESMEN— 
DISTRIBUTORS WANTED 


BIG earnings selling Hertel Bibles 
New 3-dimension cover. finest refe 
edition sells fast. Demonstrator fur- 
nished. Big commissions, International 
Book, Dept. P. Box 118. Wichita, Ean- 
sas 617201. 


LONG Needed Invention, Want man 
vontact service stations, Full or part 
time. Huge profits, Write Cyclo, 3816 
Dahlia. Dept, 103, Denver, Colo. 80207 


FREE— Easy Ways to make money 
selling exciting new products—Full 
spare time. Send name, age for 5 months 
Iree subscription. Salesman's Opportuni 
Ly Magazine, 1460 Hancock Center, Dept 
18-MS, Chicago 60611. 


DO you wish to use or = sell. a plan! 
lood that is field proven. shows th 
ereatest results at lowest cost? Some 
thing different in sales and use. Big 
monthly income or get your fertilize 
Free, Campbell's Gro-Green, 448 Dewey 
Rochelle, Illinois 61068. 


68 REMAILING SERVICES 


CHICAGO, Receiving Y Forwarding 
25c, Monthly Rates. Trebor Enterprises 
Box 48022, Chicago, Illinois 60648. 


RECEIVING - Forwarding. Monthly 
rates. Hedgpeth. 324PS South First. Ali 
hambra. California 91802. 


MIAMI remails 25c. Monthly ri rates. 
p Box 1266. Coral Gables. Floridi 
343134 


ARIZONA remails 25«. Robert Darnell 
Box 22065. Phoenix, Arizona 85028. _ 

SUNNY Puerto Rico, $0.25 each, $3.0 
monthiy. Sanchez, Box 508, San Juan) 
Puerto Rico 00902. 


REMAILS 25¢. Bolton. P.O. Box 201| 
Milpitas, California 95035. | 


SAN FRANCISCO Bay Area remaill 
J5c. Box 1181. Mt. View, Calif. . 94040. 


HOUSTON REMAILS 25c. Month]; 
rales. RIGBY. Box 13508. Housto 
Texas T7019. — > E 


HARTFORD. Connecticut 06101, Balcd 
Box 306, Receiving. Forwarding. Month 
ly Rates. Remails 25€. Postcard s 5/$1.00 

LICENSED. Remails 15c. $2.00 Month 
ly. Carlo. Box 1272, Miami. Fla. 33138 


69 CONTESTS 


SAMPLE "Sweepstakes Bu Bulletin” 250 
Benro Enterprises, Box 6656PS. Phils 
delphiu, Pennsylvania 19149. 


70 AUTHOR'S SERVICE 
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PUBLISH your book! Join our suc 
cessful authors: All subjects invi 
Send for free appraisal and detaile| 
booklet. Carlton Press (Dept. PSX), f 
Fifth Avenue, New York 10011. 


WANT Your Book Published? Lea 
how we publish. advertise, promote, c 
tribute. Many successes, Free bookle 
PS. Vantage, 516 W. 34th. N.Y. 10001. 


71 FOR VETERANS 


LEARN  Cartoonin at home. Ni 
COST to veterans. rite, Cartoonin 
Box 3176VG, Colorado Springs, Cola 
rado 80907. 


72 EDUCATION & 
INSTRUCTION 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American 'Tuning School, Gilroy, Cali- 
fornia 95020. 

EARN Electronics Engineering DE- 
GREE. Mostly by correspondence, G.I. 
m L aporo red, Free Catalog, Grantham., 

Western, Hollywood, Cal. 90027. 


Se Mind Power, personality, 
memory while aslee Free details. 
"a Box 24-5F, i ME GS Washing- 

n. 

JOIN with thousands. Free Courses by 
Mail in the Torah or Coníraternity New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E, Brooklyn, 
New York 11229. 

WATCH Repair. Complete home train- 
ing. Diploma awarded. Free sample les- 
son. Chicago School. Dept. WZ, Fox 
River Grove, Illinois 60021, 


GET A British Diploma in Color. Phi- 
losophy, Biochemistry, Radionics, Home- 
opathy, 35 courses. Curricular free. 
Dept. PSM. Braintridge Forest School. 
‘Highfield.’ Dane Hill Haywards Heath, 
Sussex, England. 


COMPLETE ` Your High School at 


home in spare time. Texts furnished. No 
classes, Diploma. Founded 1897, Free 
Brochure, American School. Dept, X946, 
Drexel at 58th, Chicago, Illinois 60637. 


LEARN Auctioneering, Free Catalog. 
Reisch Auction College, Mason City 3, 
Iowa 50401. 


a II LU LUI 


LIFETIME ordinations, Officially 
chartered church. Send 25c for details. 
Church, Dept. PSM. 2207 Cardinal, 
Rolling Meadows. Illinois 60008, 


USED Correspondence Courses and 
Books sold and rented. Money back 
arantee. Catalog free. (Courses 
ught). Lee Mountain, Pisgah, Ala- 
bama 35765. 


 "WATCHMAKING''—Approved Cor- 
respondence courses, Watchealing Insti- 
tute, 5816B Lankershim, North Holly- 
wood, California 91601. 


UNLOCK Your Future. Become pro- 


fessional Locksmith by spare time home 
study. Make up to $6 per hour. All tools. 
equipment, incl. Facts Free, Send name. 
Locksmithing Inst., Dept. 1311-121, Lit- 
tle Falls, New Jersev 07424. 


EXTENSION and Post 
Awards in Philosophy, Arts, Sciences, 
Botanic Medicine, Homeopathy and oth- 
ers. 25 subjects. Currcular free. Air- 
mailed $1.00 (refundable). Registrar, 
Sussex College of Technology, Highfield, 
Dane Hill, Sussex, , England. 


LEARN To Fix ewriters. Desper- 
ate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time, Industry 
Approved course. Facts free, Send name. 
Typewriter Repair School, Dept. 3311- 
121, Little Falls, New Jersey 07424, 

PERFECT husband-wife business. 
Learn Upholstery at home. Make $10 in 
an hour. Buy-repair-sell for even bigger 
profits. Kits, tool, included. Free Book- 
let. Upholstery & Decorating School, 
Pp. 5311-121, Little Falls, New Jersey 


OUTDOOR Career—Train at home in 
spare time for  Conservation-Ecology 
Career as Game Warden. Government 
Hunter, Fish-Wildlife Manager, For- 
estry Aid or exciting outdoor Tech- 
nician Type Position. Protect forests 


and wildlife! Arrest violators! Enforce 
Conservation laws! Adventure, public 
service, good pay, regular advances, 


no layoffs! Free ''Conservation-Ecology 
Career Kit" shows how you can start 
now. Approved for Veterans! Write: 
North American School of Conservation 
—PW—Newport Beach, California 92863. 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleas- 
ure, Free sample lesson, catalog reveals 
plan, Write IGAS, Inc., 325 Jackson. 
Dept. 2JZ-1. Chicago 60806. 


EARN a recognized High School Di- 
ploma awarded by your State Depart- 
ment of Education. Prepare now for your 
State GED Exam. Free revealing in- 
formation. CIEE, Dept. 50, Box 10634. 
Jackson, Mississippi 39209. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics, Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering. (Dept. 11), 
P.O. Box 10634, Jackson, Mississippi 
39209. (I (Established 1945). 


USED Courses! Books! List 10c. 
Smith's, 124 Marlborough. Salem, Mas- 
sachusetts 01970. 


^ FREE "Bible Course! Degree! Request 
information! 708 Bragg. Monroe. North 
Carolina 28110. 


OPERATE Collection. Agency. “Little 
Gold Mine!" Franklin Credit, Roanoke. 
Virginia 24004. ` 


INTERNATIONAL DIPLOMA 
IN INTERIOR DESIGN awarded 
through accredited home study course. 
Prospectus from Dept. PS, Rhodec In- 
ternational, BCM, Rhodec. London WC1. 
England. 


PENMANSHIP Corrector. Improve 
poor penmanship quickly. Details free. 
ir. Box 2344-35. St. Louis. Missouri 


Graduate 


BRAINWAVE Feedback Electroen- 
cephalophone. J&J Enterprises, ane 
3rd West. Bothell. Washington 9 


ILL teach you to read music in one 
evening, guaranteed method, Free de- 
tails. Beehive Gift House. 687 3rd Ave- 
nue. Salt Lake City. Utah 84103. 


HIGHER Income Security and Power 
256 page book "Thinking Big" reveals 
secrets that make men Rich. Send $2.00. 
Clark Stevens. P.O. Box 5307, Jackson- 
ville, Florida 32207. 


73 — CARTOONING, 
SIGN PAINTING — 


ART Talent? Make money with 2 
volume ''Cartooning, Commercial Art." 
No lesson to send in, Self-teaching. 
$23.95. Guaranteed! Free brochure. 
American Studios. Dept. PS. Box 1000. 
Spring Park. Minnesota 55384. 


CARTOON for Money!!! Free Book: 
Success, Box 8855, Dearborn, Michigan 
48121. 

MODERN Cartooning taught by mail. 
Write for free brochure, Cartoonerama, 
Box 263-2-F, Branford. Conn. 06405. 


` LEARN Cartooning at home, V.A. Ap- 
proved. Write: Cartooning, Box 3176, 
Colorado Springs, Colorado 80907. 


"HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS''—Informative book 
sent FREE tells way to big income. 
Cartoonists' Exchange. 1912, Pleasant 
Hill. Ohio 45359. 

23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Toon- 
ers. Box 30367, Lincoln, Nebraska 68510. 


SIGN Painting— $1000 per month part- 
time, Free catalogue, Kaufmann Supply, 
Centertown, Missouri 65023. 


74A ARTS & CRAFTS 
ADOBE® 


(Stabilized soil) 
Building Blocks * 
Landscaping æ 
& Art 


= itt postage. PREL BROCHURKE, 
LU = ADOBE = L RAFT; 
Drive, Castro Valley, 


DRAWINGS MADE. anv subject. H. 
Jordan, Box 302, Hagerstown, Md. 21740. 


76 DETECTIVES 


EXCITING Profession. Easy Home- 
study Course; Diploma. GI approved. 
Universal Detectives, Box 8180-E, Uni- 
versal City, California 91608. 


SPECIAL Police Training. Free Bro- 
chure. National Detectives & Special 
Police Asso.. 1100 N.E. 125th Street, 
North Miami. Florida 33161. Dept. Ps. 


DETECTIVE Professon, easy home 
study; free tie-tack or lapel pin. cer- 
tificate, future. GI approved, Profes- 
sional Investigators. Box 41345. Dept, 
CH, Los Angeles, California 80041. 


77 LOANS BY MAIL ` 

PAY Bills! Borrow to $1500 by mail! 
Convenient terms! State licensed, Postal 
Finance, 200 Keeline Building. Dept. 
11-T. Omaha, Nebraska 68102. 


79 BUY IT WHOLESALE 
FREE... Wholesale Catalog. Guns. 
Reloadng Tools. Clothing, Traps, De- 
covs. Calls, Boats, Finnysports (PE), 
Toledo, Ohio 43614. _ 


WORLD'S Largest wholesale supply. 
Buy from "7853 American, European. 
Japanese Wholesalers. Hongkong tailor- 
made clothes. 123 dropship catalogs. 
Rockbottom prices. Automobiles, Free 
details. International Buyers. Box 
16386-E PS. Portland, Oregon 97233. 


BARGAINS! Buy Wholesale and | Be- 
low! Name Brands, Appliances, Furni- 
ture, Sports, Equipment, Televisions. 
Cameras, Watches, Jewelry. Thousands 
More, Huge Discounts to $1.000 on New 
Automobiles. All Makes. Free Details. 
Write Today; Worldwide Bargainhunt- 
ers. Box_ 130-B. Holland. Michigan. 


SAVE to 50*; first line, factory 
fresh. name brand products at true 
wholesale prices. Save up to 50°: on 
televisions, hi-fi stereo equipment, ap- 
pliances. jewelry and thousands of other 
items. Buy wholesale and resell for huge 
profits. The Homestead guarantees un- 
believable savings. Free details. The 
Homestead Merchandising Club, Inc.. 
Dept. 26B, 18 Westcliff Drive, Mount 
Sinai, New York 11766. 


FANTASTIC free catalog—Everythine 
for profit. Department Seventy. 100 
North Greene Street. Baltimore, Mary- 
land 21201. 


HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston. Box 144E. New 
Preston, Connecticut O68777. 


BARGAIN ENCYCLOPEDIA 50.000 
low cost items $2.00. Winchester Enter- 
prises. 2807PS Hargrave Street. Phil- 
adelphia. Pennsylvania 19136. 


Want, Economy, 
implicit v, Pap your 
eH [Hustrated MAKUAL 
55.18! plus 25c rax im Calif, plus 


322 Carwyn 
Camlara 034546 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, Magazine 25c. Chicago Advertis- 
aoso Agency, 28 E. Jackson, Chicago, 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


"^ SAVE Freight. Ship Bulk, We Assem- 
ble. Package, Ship to Your Customer. 
Midship, P.O. Box 5801. Irving. Texas 
35060. — —  — 

ADVERTISING Placed. where clicks. 
Mailing Lists $9.00. 1000 Gum labels. 
Circulars mailed $7.00 1000. Dxmailers. 
King. North Carolina 27021, 


emm a = 


MONEYMAKING Mailing Lists, De- 
tails Free, GARCO, 507 Fifth Avenue, 
New York. New York 10017. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


NEW! 3 Line Pocket Stamp 
Renlee, 215M er Lane, 
bor, New York 11557. 


ADDRESS Stamp 85c. Signature 2.80. 
Catalog. C Carole, _McLoude, Okla. 74851. 


METAL Pocket Stamp, 3 lines, $1.80. 
Office Stamps from $1.02, &¢ stamp for 
details. Wingerter, Box 777, Elmhurst, 
New York 11373. 


FREE stamp catalog. 45 type styles. 
Fast service, low prices. Jackson's. Box 
443B, Franklin Park. Illinois 60131. 


RUBBER Stamps, 3 lines, $2.00. Cata- 


$1.00. 
Hewlett Har- 


log 25c. Tabco, Tomkins Cove, New 
York 10986. 
84 PRINTING, 


MULTIGRAPHING, ETC. | 


1,000 GUMMED Address Labels E. antes 
$1. 00. Walts’, Box 966, South Bend, In- 
diana 46624. 


PRINTING MACHINES, Offset. Mim- 
eograph, Typewriters, Composing. Plate 
making Machines.  Dixgraph, King, 
North Carolina 27021. 


 SUREFIRE! Low Cost! Speedy ! Mime- 
ographing Service Samples. Neeann's, 
Dayton. Washington 99328, 


1,000 ADDRESS labels $1. oð. Free cat- 
alog. Premium House, Box 17301, Los 
Angeles, California 90017. 


^ FREE Literature: Address Labels. 
Business Cards. Printing. Rubber 
Stamps. Jordan's, 552 West O'Connor, 


Lima, Ohio 45801, 


CHRISTMAS SPECIAL: 1000 Deluxe 
Gold Stripe Address Labels 50c. Home 
Showcase, Dept, PS-12, 107 Upper Ferry 


Road, Trenton, New Jersey. 08628. 


— AMAZING Business Printing values. 
Quotations, Print Shop. Box  5'"6P, 
Greenville, Rhode Island 02828. 


1000 DELUXE Labels 75c. De Carlo, 
Box 1272, Miami. Florida 33138. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


 BSIMPLE-X RUBBER STAMP P PRESS- 
ES, hydraulic operated. electrically 
heated. Sizes 5"x8". 8"x12". 10"xl5". 
Starting outfits. Orders for presses, sup- 
piles shipped day received. Free catalog 
ow supply prices. Send $1 for postage 
and handling (refundable on first 
order}, Custom Manufacturing. 408-PS, 
East Elm, Springfield. Missouri 65801. 


PRINTING Presses. Type. Supplies, 
Lists, 10c. Turnbaugh Service, Me- 
chanicsburg, . Pennsylvania 17055. ` 


SAME Day rice: on pires stamp 


supplies. Revised wholesale price list 
No. 8 free. Star Stamp Supply, 732 
Federal, Chicago. Illinois 60605. 


RUBBER Stamp Outfits, Supplies. 
Kiewiet. 2025 Barney Road. Kalamazoo. 
Michigan 49007. 


WHOLESALE Printing presses litera- 
ture 16¢ Stamps. American. Rte. 3. 
Floyd. Virginia 24081. 


"^ RUBBER stamp manufacturers sup- 
plies. Press. starting outfits. Best prices. 
service. Catalog, Jackson Supply. Box 
443B. Franklin Park. Illinois 60131. 


87 TOBACCO, PIPES, 


CIGARETTES—All Brands. Plain. Fil- 
ter, Menthol. Regular, King Size, $2.00 
Carton. Deca Sales. Box 1272, Miami. 
Florida 33138. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH CASH for Gold. Jewelry. 
Gold Teetn, Rings, Diamonds, Watches. 
Silver. Platinum. Mail Articles Todav. 
Free gift with Iniormation. Chicago 
Gold & Precious Metals. 6 E. Monroe, 
Dept. 457, Chicago 60603. 


WANTED. Gold. Silver, Platinum 
‘any form). Coins. Information Free, 
Wilmot's 1067 Bridge. Grand Rapids. 
Michigan 49504, 


Jersey OTz. _ 


CASH Immediately For Old Gold. 
Jewelry, Gold Teeth, Watches, Dia- 
monds. Spectacles. Silver, Platinum, 
Mercury. ee information, Rose In- 
at e, 29.Y East Madison, Chicago 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


M WATCH and clock repairing books. 
Free Catalog. North American. Box 77- 
BL, Fox River Grove, Illinois 60021. 


USED Wrist Pocket Watches—$3. 00 
up. Free list, Southern Watches, 5-PS, 
South Wabash, Chicago 60603. 

COMPLETE  Watchmakers'-Jewelers' 
Catalog $1.00. Bengal's. 5816B Lanker- 
shim. North Hollywood, California 91601. 


WATCH, clock, jewelry s and 


tools and 
pu Free catalog. Kilb Co.. Dept. 5. 
rawer 8-A. Milwaukee, Wisc. 53201. 


90 GIFTS 


EXECUTIVE desk nameplate.- Your 
name engraved on Gold etallex "3 
mounted on solid walnut base, $4.95. 
Free brochure. California Custom n. 
graving. Box 948. Newbury Park, Call- 
fornia 91320. 


APACHE Arrowhead Collection $3.00 
dozen. Epanco, PSD1239, Apache Junc- 
tion, A Arizona 85220. Hu ƏN 

Telling 


HOROSCOPE Easy Fortune 
Cards! Compiled by famous astrologer. 
Terrific for Parties, Gifts! Send $3.00. 
Maywood Cards, 579 Bishop. Cleveland, 
Ohio. 44143. 


^X WHOLESALE Mexican gift “items, for 
your business or friends. Catalog—$1.00. 
The Lepovitz Co., 1605 Lincoln, Laredo, 
Texas '7804U. 


. FREE CATALOG of sensational gifts 
and novelties. J & L Co.. 73A Main St.. 
New Paliz, New York 12561. 


FREE—Novelty and Game Catalog. 
Long Grove Town & Country Distribu- 
tors, P.O. Box 194. Dept. xb54, Lake 
Zurich, Illinois 60047. 
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TRANSOCEANIC radio Liquor carrier 
bar set $14.95. P.O. Box 85, Monticello, 
Illinois 61856. 

FREE gift catalog, NEW, in time for 
Christmas. Write: Great Things, T77 
Foster Ave., Brooklyn. New York 11230. 


WRITE For Bulletin Of Exciting Mer- 
chandise. Earl's Gifts. Martinsburg, 
West Virginia 25401, 


FREE Gift Catalog. A. C. Branch 
Company.  PS1201, 1232 Westchester 
Place, Los Angeles. California 90019. 


91 FOR THE HOME 


NEW telephone accessory offers hold 
button convenience, privacy. Free liter- 
ature. Hammel, Inc., 15 Fifth, Closter, 
New Jersey 07624. 


92 MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


SHIP MODEL F Kits, fittings, lans. 
books. tools. Clippers, frigates, schoon- 
ers. etc, Send 50c for 52 page catalog. 
Model Shipways, Box 855, Bogota, New 
Jersey 07603. 


SHIP and Yacht “model fittings; Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue. Royal Oak, 
Michigan 48067. - 


SHIP Models, Kits. fittings. plans, 
books, tools. engines, motors. Big illus- 
trated catalog 50c. Mass. residents add 
3°; tax, James Bliss & Co. Dept. PS, 


Route 128 Dedham, Massachusetts 
020268. — — oOo rac 
ROCKETS: Real flying models— 


flights up to 2500 ft. New illustrated 
catalog 25c. Single and multistage kits, 
cones, engines. launchers, trackers, 
rocket aerial cameras, technical infor- 
mation. Fast service. Estes Industries. 
Dept. 3M, Penrose. Colorado 81240. 


SHIP models catalog 25c. Scientific 
Inc.. 340 Snyder, Berkeley Heights, New 


MINIATURE WARSHIP MODELS 


Scale (1 in, =100 Tt.) precision metal castings of 
over 175 U.S, 
amii ateurately detulled. 

War II type ami class, 
ela ra. 
prise, Essex. Saraton. 
lyn, Cleveland, Fletcher, Hood, Bismarck, Yamato, 
and many other famous ships. 
Heels ideal for war-esmes, collections. displays, 
Semi 51.00 for new illustrated 


Minutely 
Practically every W'orlid 

Battleships, carriers, 
The awa, Arizana, Enter- 
Alaska, Baltimore, Brook- 


and foreign warships. 
ile strux ers. 
Whole miniature 


catalog ta: 
ALNAVCO 


Dept. PS-6 Box 3 Westfield, N. J. 07081 


93 ELECTRIC TRAINS, 
RACEWAYS 


=-= a mana ash a ¿mamansi a =— — 


TOY trains purchased. various brands 
and ages. Don Hilke. 3381 Howell, Mil- 
waukee. Wisconsin 53207, 


LIONEL Catalog 50c. Bulletin 10c. Old 
Trains Bought-Repaired. Mack Broth- 
ers, 2041 Chicago Ave.. Chicago 60622. 


94 FOR INVENTORS 


IF Your Invi Invention i is adaptable to pro- 
moting. we will contract for selling on 
cash or royalty. Free booklet outlines 
royalty rates. requirements. Kessler Cor- 
poration, C-712-F1. Fremont. Ohio ipu: 
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PATENT Application Financing, Free 
Patent Search Plan, Global Patent Di- 
vision, 2420 Tith, Oakland. Calif. 94605. 


"FREE PAMPHLET: “Tips On Safe- 
guarding Your Invention.’ Write: 
United pears Inventors Service Com- 
pany. 501-X Thirteenth street N.W.. 
Washington, D.C, 20004, 


PATENT Searches including Maximum 
speed, full airmail report and closest 
patent copies. $6.00. Quality searches 
expertly administered. Complete secrecy 
guaranteed. Free Invention Protection 
torms and "Patent Information." Write 
Dept. 4. Washington Patent Office 
Search Bureau. 734-15th, N. W.. Wash- 
ington, D.C. 20005. 


U.S. PATENT Office Searches, 234 
Broadway. Hoom 3615, New York, Free 
Invention Certificates. —— f 

IMMEDIATE cash, Ior Patent -Appli- 
cations, iree Patent Searches. Write for 


details, Universal Patents, 184-B. Mar- 
ion. Ohio. — Spe 
PATENT Development Engineering. 


Patent Research and Sales Promotion 
of Inventions or Ideas by Licensed Pro- 
fessional  Engineer--Patent Engineer. 
with technical consultants available in 
the various fields of product develop- 
ment. To evaluate your invention, we 
research the United States Patent Office 
records. Your invention or ideas are 
developed by us to be operative as re- 
quired for patenting and sale to manu- 
facturers, We also promote the sale of 
inventions outright or for royalties to 
nationwide mantfacturers that contact 
our office for new products or that we 
select from our market research. 
Further Invention Information and In- 
vention Certificates sent Free upon re- 
quest. Serving Inventors since 1954. 
Licensed Professional Engineer—Patent 
Engineer. Masters Degree in Engineer- 
ing—United States Patent Office Former 
Examiner, George Spector, Woolworth 
Building, New York. New York 10007. 


PATENT SEARCHES--The most com- 
plete. comprehensive and confidential 
service available, plus free help with 
vour ideas. Manufacturers contacts. 
Fast service fee $15.00. QT Service, P.O. 
Box 2684, Arlington, Virginia 22202, 


PATENT--How To Apply For Your 
Own. Do It Yourselt-Save-Detailed Book 
54.95 Prepaid. Diamond Publishing Com- 
pany, 3680 Fifth. San Diego, Cal, $2103. 


PATENT Searches—48-hour airmail 
service, Moderate Fees, For Free Inven- 
tion Protection Forms Write: Miss Ann 
Hastings. P.O. Box 176, Washington, 
D.C. 20044, 


PROSECUTE Your Own Patent. Ap- 
plication, All Material, Plus Step-By- 
Step Procedure—s5.00. Inventors Serv- 
ice, Box 3574, Washington. D.C. 20007. 


INVENTORS: Safeguard most impor- 
tant date in patent preparation through 
inventors safety file. Free information 
write IS.F. Box 1762. Orange, Cali- 
lortiia 92667, 


95 INVENTIONS WANTED 


INVENTIONS wanted immediately for 
promoting on cash or royalty, Patented, 
Un-Patented. Free booklet outlines roy- 
alty rates, requirements, Write Fessler 
Corporation, C-712-IW. Fremont, Ohio 
43420. 


INVENTORS! Don't sell vour inren- 
tion. patented or unpatented, until vou 
receive our offer. Eagle Development 
Company. Dept. S, 83 Wall Street, New 
York 5. New York, 


INVENTORS-- Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products. Com- 
plete information free. Institute of 
American Inventors. Dept, 30C. 635-F 
Street, N.W.. Washington, D.C. 20004. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufac- 
turers eagerly seek new items. Patented. 
Unpatented. Financial assistance if 
needed. 25 Years proven performance. 
For free information, write Dept. 17. 
Gilbert Adams. Invention Broker, 81 
Wall St.. New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service, 422-G. Washington 


Building, District of Columbia, 5. 


INVENTORS 


Manufacturers Need New Products 
! YOUR INVENTIONS & IDEAS 
DEVELOPED-PREPARED 


For Cash / Royalty Sales 
Design -Marketing—Patent Research 
international "Link to Industry" 

Second Decade of Reliable Service tay 
INVENTORS-MANUFACTURERS-ATTORNE YS 
Member. Linited States Council 
Liter nati ona! Chamber of Commerce 
"Inwentron Record" Form & 
F R E E "Product Marketing" Brochure 
THE RAYMOND LEE ORGANIZATION 
' Z30-J Park Avenue, 
New York Ciry 10017 
Director: Former U.S. Gov! t 
Patent Adviser 
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INVENTIONS Promoted--Por Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inven- 
tion Engineer. Woolworth Building. 
New YOE: o Q< Q euo ouii 

INVENTIONS wanted. Patented: un- 
atented.  Tremendous Manufacturers 
ists, Global Marketing Service. 2420F 
Tith, Oakland | 5, California. 


WE either sell your invention or pay 
cash bonus, Write for details. Universal 
Inventions. 298-G. Marion. Ohio. 


INVENTORS! We will develop, sell sell 
vour idea or invention. Our national 
manufacturer-clients are urgently seek- 
ing new items for highest outright cash 
sale or royalties. Financial assistance 
available. 15 years proven performance. 
For Free information write Dept. 54, 
Wall Street Invention Brokerage, T9 
Wall Street, New York, New York 10005. 


 INVENTIONS—New products. Back- 
ing available for manufacture in Israel. 


Parker. 18 E. 41 St.. New York City. 


99 FOR SALE MISC. 

J REPTILES. invertebrates. amphibians. 
turtles, etc. Large “in stock” selection 
of feeding reptiles, Competitive prices. 


50c sample bulletin to Reptiles Limited, 
6316 Monona Drive, Madison, Wis, 53716. 


100 WANTED TO BUY ` 


QUICKSILVER, platinum. silver, 
gold. Ores analyzed, Mercury Terminal, 
Norwood. Massachusetts 02062. 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


GOLDAK Treasure Locators--Pleasure 
and profit in a hobby you'll enjoy. Find 
coins, relics, gold. silver. Charge on 
Bankamericard. GOLDAK, Dept. FS, 
1101- A. Air Way, Glendale, Ca. 91201. 


TREASURE Hunters! Prospectors! 
Relco's new instruments detect buried 
gold, silver, coins. minerals, historical 
relics, Transistorized, Weighs 3 pounds, 
$19.95 up, Free catalog. Relco-A41. Box 
10839, Houston, Texas T1018. 


POWERFUL Metrotech Locators De- 
tect Gold. Silver. Coins. Relics. Money- 
back Guarantee, Terms. Free Informa- 
tion, Underground Explorations. Dept. 
D, Box 793, Menlo Park, Cal. 94205. 


"TREASURES, VALUABLE COINS, 
GOLD, SILVER, jewelry. and relics eas- 
ily found with White's metal-mineral 
detectors, designed especially for the 
prospector and Treasure Hunter, YOU 

AN NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors. also Geiger 
and Scintillator Counters, Ultra Violet 
Lights, Electronic Magnetometers and 
magnetic meters, Free catalog: White's 


Electronics, Inc.. Room 361. Sweet 
Home, Oregon 97386. I š 
FIND buried treasure with revolu- 


tionary parented, analytical metal de- 
tector. Features push button and auto- 
matic tuning. negligible ground pickup, 


greatest range. Free catalogue. Gardiner 
Electronics. Dept. L-4729 N. Tih Avenue. 
Phoenix, Arizona 85013. 


SEARCH Treasure Finders. Locate 
Gold, Silver, Coins, Relics. Operate Un- 
derwater, Money Back Guarantee! Free 
Information, Search Electronics, Box 
8396P. St. Petersburg. Florida 33738. 


TREASURE FINDER--$9.95 Postpaid. 
Green's Detector's, Route 1. Blooming- 
ton, Illinois 61701, 


ATTRACT Gold. Silver with Experi- 
mental Magnet. Information, $3.00. 
Donnell, 438 Glenview CL. Colorado 
Springs. Colorado 80904. 


FISHER DETECTORS introduces new 
1972 models! Free literature. FRL, Dept. 
12, Palo Alto, California 94303. 


TREASURE Locators. Most Complete 
Line. Free Information, Tesoros. Apar- 
tado 7-948, Mexico 7. Mexico. 


TRANSISTORIZED TREASURE 
PROBES $17.95 to $39.95, Send for Free 
literature. See our ad on page 127. Solid- 
tronics Manufacturing Corporation. 
Dept. PB1-10. Tennent, N. J. 07763. 


103 OF INTEREST TO 
WOMEN 


£500 MONTHLY POSSIBLE --clipping 
news at home. No experience. Send 
stamp-addressed envelope. American, 
Excelsior Springs. Missouri 64024. 


GUARANTEED, $20.00 Every 80 En- 
velopes you stuff. No postage, address- 
ing. required, Information send  30c 
With stamped self-addressed envelope. 
Economy 629-DB Franklin, Clearwater, 
Florida 33517. 


$46.00 DAILY Possible 


addressing- 


stuffing envelopes (typewriter or long- 
hand) Information. Send stamped. ad- 
dressed envelope. American, Excelsior 


Springs, Missouri 64024. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dept. C-86-A3, 6216 N. Clark. Chicago 
60626. " - - = — . aa" TE 

$ 10-$ 15 DOZEN possible sewing 
Aprons, Lacing Billfolds. Redikut‘s-41, 
Richland Center. Wisc onsin. 


$350 FOR Your Child's Photo for our 
advertisements, All ages. Fa; h small 
photo. mother's, child's tame. Spotlite, 
P359. 140 N. LaBrea. Hollywood. Cali- 
fornia 90048. 


POB 4476S. 


$100 WEEKLY Possible addressing 
mailing. Spare time. Free details, Send 
self-addressed stamped envelope. Newby 
Publications. Box 20427PS, San Antonio, 
Texas 18220. 


J HOMEWORKERS! | $100. 00 weekly ad- 
dressing for firms. Begin immediately. 
Details—send stamped. addressed enve- 
tone, Hamilton. 272-TP12. Brooklyn 


Home Addressing, 
Send Stamped, Self-Addressed Envelope. 
avi- Box 19040-PS. Phoenix, Arizona 


"^ HOMEWORK MAILING CATALOGS. 
FREE DETAILS. Tayco, Box 48010- 
PS12, Stockton, California 95204, 


BUSY HANDS, HAPPY MINDS Handi- 
craft projects, Stamp for information. 

SA only. “Dahle”. Box 11067PSD, 
Omaha, Nebraska 68111. 


_ $150.00 WEEKLY | 


105 MISCELLANEOUS 


NOW! Enjoy the great outdoors in 
comfort with your pocket size electronic 
Skeeter Skat mosquito repeller, $9.95 
postpaid, U.S.A. Satisfaction guaran- 
teed. Detectron, Dept. H-12, P.O, Box 
243, San Gabriel, California 91778. 


 CALENDAR, 1776 to year 2000, send 
$1.00 and stamped self-addressed en- 
velope to P.H. Industries. Box 223, Wil- 
son, Nen New York 14172. 


" PSYCHEDELIC Catalog of Psychedel- 
ic Gifts. Over 60 Pages of Posters, 
Lighting Effects, etc, Send 50c to: Hole 

In The Wall. 6055-S, Lankershim, No. 
Hollywood, California 91606. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
148 Tah Thurston Road, Rochester. N.Y. 


Pe of ee E E 


WINEMAKERS: Free illustrated cata- 
log of yeasts, equipment. Semplex. Box 
12276. Minneapolis. Minnesota 55412, 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25c. Kraus., Box 451-N. Nevada, 
Missouri 64772. 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books. Union- 
town. Pennsylvania 15401. 


^ WINEMAKERS: Free Illustrated 
Supply Catalog of yeasts, Equipment, 
Recipes, Continental, Box 18223PS5, In- 
dianapolis, Indiana 46218. 


DRINKING wine is only half the fun, 
Making it yourself is the real reward. 
Send 25¢ for your home winemakers’ 
guide and catalog. WINE-ART. Dept. 5. 
4324 Geary Blvd.. San Francisco, Cali- 
fornia 94118 (50 shops coast to coast). 


^ WINEMAKER'S catalog—íree, Bat- 
chanalia. 273 Riverside Ave. (M-5), 
Westport, Connecticut 06880. 


^ WINEMAKING Catalog. Free Recipes. 
Intepace. P.O. Box 11186. Phoenix, 
Arizona 85017, 


BEEF Jerky Recipes and Instructions 
For Building an Inexpensive Drying Ür- 
en $1.00. M&W, D 1, Box 211F. Hill- 
view Road, Richmond, Vermont 05411, 


and INGREDIENTS, RECIPES for year 
round wine-making. It's a Fascinating 
Hobby. makes a good conversation. Send 
for free catalog. DANENBERGER. Box 


2765, New Berlin, Illinois 62670. 
WINEMAKERS: Free informative cat- 
alog. recipes. Arbolyn. Box 663, West 
Columbia. South Carolina 29169. 
IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. ECSP. P.O. Box 12117. Las 


Vegas. Nevada ` 89112. 


FAMILY Tree Charts—Genealogy Sup- 
jies. Books. "How To" Catalog 25c. 
bell Box 3828XF, Long Beach, Cali- 
fornia 90803. 


BACK PACKERS — CANOEISTS — 
HUNTERS! Protection from the ele- 
ments. Inflate-a-tent 8° length—full 
floor—no aA Write Ads Specialties, 
Div. A. 2922 No. Pulaski. Chicago 60641. 

WINEMAKING at home is fun and 
easy! Make any type of wine vou wish 
with Arborhouse supplies and equipment, 
Send for free catalog. “The Nation's 
Amateur Winemaking Supply Compa- 
nv," Arborhouse, Dept. U 8007 Doug- 
las Avenue, , Racine. Wisconsin 53402. 


EMPLOYEE Identification Cards- 
Badges. Send for free catalog: Srstems, 
Las Vegas. Nev ada 89106. 


NEARSIGHTED? 

Mo more glasses to wear! Latest discoveries! 
Eye training course will improve your vision. 
Are your eyes worth $3.95? Mail cheque to: 


GROSSI, 
Toronto 1, Ont., Canada 


GUARANTEE: Results within ten days or 


vour money back. 


INEMAKING 
1) the ovs a. can drink 


» Saccharometer = Yeast Nutrient 

- * Instruction book » Air Lock 
«Siphon « Chemicals (3) 

Der + * Imported Wine Yeast 


-Free catalog & Recipes 


JIM DANDY WINE SUPPLIES 
BOX 30230-M CINCINNATI, O. 45230 


FARSIGHTED? 


Box 1061-PV. Postal Station ''A'' 


SEE through doors and walls!!! Qb- 
serve strangers without being seen . . . 
Big two-way mirror protects family... 
Rush $2.00, Satisfaction Guaranteed! ! 
Future, Dept. B12, Box 211. North 
Syracuse, New York 13212. . — 

ELIMINATE falls!! Safeslip idea for 
Stairs $1.25. Cast, 3437 Archimedes, Van- 
couver 16, Canada. 


106 PERSONAL 


HOW To Get Mc Money. $500 To $2 Mil- 
lion. New Car, travel, college, start a 
business, Free details. ‘Capital-i6, Kerr- 
ville, Texas 78028. ` 


Dept. 
Cleveland, Ohio 44143 


———— — ————— 


OVERSEAS Jobs — Europe. South 
America, Australia, Far East, etc. 2000 
openings all trades. Construction, Office, 
Engineering. Sales, etc. STOO to $3,000 
month. Expenses paid. Free Informa- 
tion, Write: Overseas, Jobs, Interna- 
tional Airport. Box  536-P, Miami, 
Florida 33146. —^— ^ 

RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write 
Hand Lock Products. . On- 
tario, Canada. 


INVESTIGATORS. Latest Electronic 
Aids. Free Literature, Clifton. 11500-F 
NW Tth Ave., Miami, Florida 33168. 


LOVELY friends from Japan! Bend 
$1.00 for photographs. descriptions, 
names, questionnaire, guarantee! Inter- 
Pacific, Box -304-PP. Birmingham, 
Michigan 48012. _ _ 


CASH LOANS by mail! Up to $2,500 


Preston 


on signature alone. No Collateral! Se- 
cret! Union Finance Company. 3608 No. 
léth St. Dept. PS. Phoenix, Arizona 
8501 1. 


MAKE friends wo: worldwide through in- 
ternational correspondence, Illustruted 
brochure free, Hermes, Box 17 43. Berlin 
11, Germany. | een 


^ RECORD — Telephone Conversations 
Privately - Automatically. Leave Re- 
corder Unattended. Robert's 
49PSD, Parkridge, Illinois 60068. 


-m — n 


WANTED Investors Money Back Guar- 
antee Details. Midwest Industries, 52 
East Normandy Drive, Chicago Heights, 
Illinois 60411. . 


" RETIRE With With Money. No Invest- 
ments. New Details 25 Cents, Box 147. 
West Hempstead. New York 11552. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, Missouri 65101. 


—— M —J 


Box 


LIFE SAVING Carbon Monoxide De- | 


tector For Car. Home or Boat, On Key 
Chain $1.50. Fred Linda. 51 Aron Drive, 
Bohemia, New "York 11716. 


DISCOVER your TALENTS! 
scoring test reveals aptitudes - $3.00 = 
guaranteed, Start today! Juno Royall, 
Dept. 4D. 516 Fifth Avenue, New York, 
New York 10036. 


SUPERIOR Credit 
few weeks. Fast. easy. proven system. 
(Get free details. now. Milmar-PS-C, 
Box 83. Paisley, Florida 32767. 


"YOUR. photo in miniature, less than 5 
cents, Sample, details. 10 cents. Johns. 
205 Elm Ave. Maple Shade. N. J. 08052. 


ESP Self Answering Test Reveals Your 
Inner Powers. Only $3.00. ESP. Box TL, 
Piqua. Ohio 45356, 


- 


HOW I lost 11 pounds in approximate- 
lv 3 weeks with new proven diet plan. 
Full instructions $2.00. United Distribu- 
tors, 1547B Comox, Vancouver 5. B.C. 


Rating; 


MEN With Thinning Hair or Bald 
Spots. Valuable Free Information! BGA, 
Box 522. Burke. Sc South Dakota Em. 


WE CAN HELP YOU! 

We are not a loan company, so poor 
credit is no problem! (Maximum total 

debt accepted is $20,000.) 

Send your name and address. We'll mail more 
information and a CONFIDENTIAL application. 


. UNITED SECURITY 


CORPORATION 
Dep't. P-12 36 Kennedy PI. , Providence, R.I. 02903 


106A 


HAIR CARE 


LOOK years younger, restores hair to 


natural color slowly. gray hair disap- 
pears, Apply like regular hair tonic. 
Amazing protein formula does the rest. 
Controls ordinary Dandruff. For men. 
women too! 4 oz, plastic bottle— $2.00. 
ACS, Inc.. East New York Station. Bax 
115, Brooklyn. New York 11207. 


107 HEARING AIDS 
HEARING Aids, Batteries, Discount 
Prices, Rhodes, Box 518PS5, Paducah, | 


Kentucky 42001. 


Seiri | 


yours in [| 


GREAT HOME STUDY SCHOOLS THAT OFFER 


If you are worried that your job will be automated 
away, if your company expects layoffs, if you are 
facing a retirement with too-low pension, if you are 
just bored, if you don't have a valuable job skill, 
whether you're eighteen or over sixty-five, there is 
an easy way you can solve your problem, right at 
home, at whatever times are convenient to you, 
WITHOUT RISK TO YOUR PRESENT JOB! 


Since 1939, TECHNICAL HOME STUDY 
SCHOOLS have been training men and 


"The $400 part time 
money | earned while en- 
rolled has gone into 
equipment and advertis- 
ing for the business I'm 
setting up. | am making 
contacts with people in 
all walks of life.'' 


John Nachreiner 
Buffalo, N.Y. 


“To better my position |! 
enrolled in Locksmith- 
ing Institute. Before | 
completed the training 
program | had already 
earned $800.00." 

John P. Pluta 

Elyria, Ohio. 


"Realized that with the 
assistance of a lock- 
smithing course, l'd be 
able to double my in- 
come, Found out durin 

training when | earne 

$150. 


Paul G. Funes 
New York, N. Y. 


"I selected Locksmithin 
when | decided to see 
an occupation to help me 
in my retirement years. | 
used the $100 | earned 
while taking the course 
to put into supplies and 
equipment." 


HIGH INCOME SKILLS 


the profitable skill for 


part or full-time income 


SIMPLE LESSONS... LEARN BY DOING ACTUAL WORK... All 
equipment furnished, including key machine. You'll be 
amazed at how quickly you'll master the fascinating skills 
of locksmithing as we show you, step-by-step, in your spare 
time at home, every phase of this clean, light, interesting 
work, from making a duplicate key to master-keying, from 
picking locks to changing tumblers, safe and lock work. 
We send you everything you need to learn—and GO INTO 
BUSINESS—actually 306 pieces of professional equipment 
to cover every kind of locksmithing work. 

In no time at all, you'll become so proficient that you'll be 
doing as other students have done— making keys, doing other 
lock jobs— making money even while you're learning. Your 
key machine alone can be almost a daily quick money-maker! 


GRADUATE IN 6 MONTHS OR LESS. No matter what your 
age or education, you should be able to become a Master 
Locksmith in six months or less, ready to use your skills to 
their full money-making potential and establish your trade 
for full or part time income. 


A SIDELINE THAT CAN BECOME YOUR FULL-TIME MONEY- 
MAKER NOW AND DURING RETIREMENT. Locksmithing is a 
sideline you can always depend on for extra income to meet 
inflation or depression —full time income to combat layoffs 
or forced retirement— true independence and security that's 
yours as a Master Locksmith. 

Find out now how Locksmithing can bring new interest 
to your life—and ‘more money, too! Use the postpaid card 
for quick, return, free information. 


s VAULTS 


women, in the privacy of their own homes, to step 
out into new, interesting careers. Truly, just read- 
ing these pages, and mailing in the free card, can 
be your first step to success. 

Thousands of men and women who have completed 
a Technical Home Study Course are testimonials to 
its success. Yes, learning in your own home, you 
can have a lifetime skill, a dependable source of in- 
come, part-time or full time. Many start earning 
after the first few weeks. 


; KEY MAKING 
» MASTER KEY 
» SYSTEMS 


LOCK REPAIR 


» PICKING LOCKS 
s TUMBLER CHANGE 
» COMBINATIONS 


CAR LOCKS 


» SECURITY SYSTEMS 


SAFES 


You get S 
key machine and 
all professional 


tools with course 


W. T. Bowen, Baxley, Ga. 


EARN TYPEWRITER : 
& OFFICE MACHINE ! 
Service and Repair. 


\RN AT HOME—EARN AS YOU LEARN 


yu re at all handy, can read simple 
tions, follow step-by-step charts and TY odis D 


LOCKSMITHING INSTITUTE 


cHECK[iWLocKsMITHING 
on return card 


Show me how | can start a new career, or a 
business of my own without overhead, in 


LOCKSMITHING || TYPEWRITER REPAIR 


UPHOLSTERING |Æ (PHOTOGRAPHY 


Check only one, please! 


Rush full information on the many full or part-time profit 


‘ams, you'll find it easy and quick to  , "tuniti | I | 

at Lone with Tee and quick to s AND opportunities, and the accredited home study course that 
ol. ; the Official Training Center for y! PROFESSIONAL ! can bring them to me. SEND BY MAIL. | am under no 
ig. EEA Hs SIN een — obligation —no salesman will call on me. 
' 6 MONTHS OR LESS... you can INCLUDED 

this high-pay big-demand business IN COURSE Name _ 
pewriter and office machine repair 
maintenance. Have your own busi- Address = 

full or part-time. Or command a 

salary working for companies that City — = 
itly need row skills. This can be 
rade good for your high-earning ca- State & Zip 


rom now on! Mail card—find out 


r 
* 


'EWRITER REPAIR SCHOOL XM 


š 


Dept. 111-121CD 


C] Check here if entitled to Veteran's Benefits 
ALL SCHOOLS FULLY ACCREDITED 


CAN PAY YOU UP TO $150 IN A WEEK — SPARE TIME 
RESTORING ONE OLD CHAIR CAN PAY YOU 

$130 TO $150 OR MORE—IN ABOUT 10 HOURS! 

This is the kind of big-demand work you'll be able to 

do with the modern teaching methods used by UDS. 

And each job will pay you well for your time and skill. 

You can even shop around for an old chair and turn 

it into a good $100 profit! It all adds up to big income 

in a specialized skill you'll be able to use for as long 


WILL SOON NEED 
FULL TIME SHOP 
"| have started a 
part time Uphol- 
stery business in 
my basement and 
it looks as if I'll 
soon have to go in- 
toafulltimeshop." 
Bruce D. Emery, Kittery, 


FIX ONE JUNK CHAIR, 
MAKE A WEEK'S PAY... 


"| saved this chair 
from the city dump 
and made $160,"' 
Mr. Wilson wrote, 
right after complet- 
ing his UDS home 
study course. 

Robert Wilson, Tyrone, Pa. 


BUSINESS REPLY MAIL 


No Postage Stamp Necessary If Mailed in the United States 


POSTAGE WILL BE PAID BY 
TECHNICAL HOME STUDY SCHOOLS 


Little Falls, New 


no salesmen to bother you. 


as you want to work! 


Me. —AUTOMATION OR RETIREMENT! 


come, even while learning. 


MAKE FURNITURE TO KEEP OR SELL 
You get 13 learn-by-doing kits .. . 


SMP can help you turn your pictures into dollars 
right from the very first lesson. SMP spare-time home 
training develops your natural talent into profes- 
sional skills, and makes your earning power soar. 
Learning is easy — because SMP makes it easy . 
tested with actual picture-taking assignments. Your 
own SMP instructor individually grades and returns 
your assignments with his comments. Whether you 
wish to become a highly skilled hobbyist, a part-time 
free lance, or a full-time professional, SMP can help 
you reach your goal. Get the full story. Write today 
for SMP's big free booklet. 


SCHOOL OF MODERN PHOTOGRAPHY 


First Class 
Permit Number 137 
Little Falls, N.J. 


Jersey 07424 


More Great Career Opportunities 


The four career opportunities listed on these pages, locksmithing and Typewriting and 
office machine repair on the reverse; upholstery and decorating and photography, de- 
scribed here, are truly unique. All of them are '"people'' oriented fields in which you can 
never be replaced by a machine. No matter your age, or interests, one can be the open- 
ing to a great future for you. Do send card for free details without obligation. We have 


NO MORE WORRIES ABOUT JOB SECURITY —LAYOFFS 


See how you can attain real independence with a skill 
you can learn quickly and easily— and earn a side in- 


and can actually 
MAKE MONEY ON YOUR LESSONS! 


UPHOLSTERY AND DECORATING SCHOOL 


Become a Professional 
| Photographer richt in your own HOME 


All lechnical Home Study schools are fu 
approved. All are accredited Membe: 
National Home Study Council, Licensed 
N.J. Dept. of Education, authorized to iss 
State Approved Diplomas and Approved 
Veteran Training. You incur no obligati 
when you seek information AND NO SALE 
MAN WILL CALL ON YOU! 


Advertising — t 
Architectural omm sciet 
Camera Repair jk (de 
amour ; m 
Movies wt 
Weddings UF ^i we 
Graphic Arts — me a ee 
Portraiture amam 8 

Children 

Pets 

industrial 
Photojournalism 
Darkroom Techniques 
Sports 

Scientific 


uam Repair School 


NOT EVEN A STAMP IS NEEDE 
TO GET FULL INFORMATION 


BEAUTIFULLY GIFT-PACKAGED AT NO EXTRA COST T 
SEAGRAM DISTILLERS CO. N. Y.C. BLENDED WHISKEYY 


36 PROOF, 6575 GRAIN NEUTRAL SPIRITSE 
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BLENDED WHISKE! 
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Give Seagram's > 
and Be Sure. ` 


Give the best of America. 
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FILTER CIGARETTES 


Marlboro Red 
or Longhorn 100's 
you get a lot to like. 


oral Has 
nerd 
a Surgeon 7 Smoking 
warning a cigarette ~ 
rgrminet : ^ YOU Hea 


ett 
I5 pangerous 


Kings: 20 mg. tar, 1.3 mg. nicotine- 
I00's: 22 mg: tar, | : 


unl mal oic NR Md. 


